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Abstract 
 
 Sustainability is a major challenge the people of the world will need to address in 
the 21
st
 century.  Teachers play an invaluable role in preparing youth to address issues of 
sustainability.  This project was developed to address the lack of training curricula 
available to educate pre-service elementary school teachers about how teach 
sustainability.  School gardens are the lens through which this project explores 
sustainability education.  The outcome of the thesis project is a curriculum consisting of 
four-lesson unit for pre-service elementary school teachers.  This curriculum uses school 
gardens to educate pre-service teachers about methods to teach sustainability to their 
future students.   
   iv 
 
Table of Contents 
 
Acknowledgements .............................................................................................................. i 
Dedication ........................................................................................................................... ii 
Abstract .............................................................................................................................. iii 
Table of Contents ............................................................................................................... iv 
List of Tables ..................................................................................................................... vi 
List of Figures ................................................................................................................... vii 
 
CHAPTER 1 ....................................................................................................................... 1 
Introduction and Background ......................................................................................... 1 
Purpose Statement ........................................................................................................... 5 
Objectives ....................................................................................................................... 5 
Definition of Terms......................................................................................................... 5 
Sustainability............................................................................................................... 6 
Sustainability Education ............................................................................................. 6 
Sustainability Education in the K-12 system .............................................................. 7 
Food Systems .............................................................................................................. 7 
Sustainable Agriculture ............................................................................................... 8 
School Gardens ........................................................................................................... 8 
Sustainability Literacy ................................................................................................ 9 
Limitations ...................................................................................................................... 9 
Delimitations ................................................................................................................... 9 
Assumptions .................................................................................................................. 10 
CHAPTER 2 ..................................................................................................................... 11 
Literature Review.......................................................................................................... 11 
What is Sustainability Education? ................................................................................ 11 
Origins of Sustainability Education .......................................................................... 15 
Aldo Leopold and David Orr‟s Six Principles to Re-Think Education .................... 16 
Theoretical Support ....................................................................................................... 18 
Constructivism and Experiential Learning ............................................................... 18 
Multiple Intelligences ............................................................................................... 21 
Place-based Learning ................................................................................................ 21 
Educational Neuroscience ......................................................................................... 22 
Experience................................................................................................................. 24 
Emotion ..................................................................................................................... 26 
Activity ..................................................................................................................... 27 
Sustainability in the University Curriculum ................................................................. 29 
Sustainability Education in Pre-Service Teacher Education Programs in Higher 
Education ...................................................................................................................... 30 
Gardens as a Tool for Sustainability Education ........................................................ 33 
Sustainability Education through Garden-Based Learning in Pre-Service Teacher 
Programs ................................................................................................................... 34 
   v 
 
Summary ....................................................................................................................... 36 
CHAPTER 3 ..................................................................................................................... 39 
Methodology ................................................................................................................. 39 
Curriculum Design .................................................................................................... 39 
Subject Selection ....................................................................................................... 40 
Outcome Measures.................................................................................................... 40 
Conditions of Application ......................................................................................... 42 
Application ................................................................................................................ 43 
Evaluation ................................................................................................................. 44 
Conclusion .................................................................................................................... 44 
CHAPTER 4 ..................................................................................................................... 45 
Results ........................................................................................................................... 45 
Conclusion .................................................................................................................... 48 
CHAPTER 5 ..................................................................................................................... 49 
Discussion ..................................................................................................................... 49 
Reflection on the Pilot Test....................................................................................... 49 
Guidelines for Designing a School Garden Training Curriculum ............................ 52 
Suggestions for Extensions - Farmer and Economic Impacts .................................. 53 
School Garden Obstacles and Opportunities ............................................................ 54 
Implications................................................................................................................... 56 
Funding Trainings for Gardens ................................................................................. 57 
Conclusion .................................................................................................................... 58 
 
References ......................................................................................................................... 60 
Appendix A ....................................................................................................................... 65 
   vi 
 
List of Tables 
Table 1.  Sustainability Education Applied to Garden Learning Activities……………. 37 
   vii 
 
List of Figures 
Figure 1.  Sustainability as three concentric circles…………………………………….. 16 
 
Figure 2.  The Experiential Learning Cycle…………………………………………….. 20 
 
Figure 3.  Educational neuroscience at the intersection………………………………… 23 
 
Figure 4.  Active learning styles promote memory stability……………………………. 24 
 
Figure 5.  Exercise increases brain function……………………………………………. 28 
 
SUSTAINABILITY EDUCATION THROUGH SCHOOL GARDENS 1 
 
 
CHAPTER 1 
Introduction and Background 
“Sustainability is not a theoretical pursuit.  It is about decisions we make now.  
Universities must enable graduates to develop the actions that we use today for a 
sustainable tomorrow.” 
- Arizona State University President Michael Crow  
 
 Sustainability is becoming an ever increasingly important concept in American 
society.  The attention the idea of sustainability is receiving can be seen in most sectors 
of our society (Antioch University New England, 2013; Basile & Sarda, 2013; University 
of Minnesota Duluth Office of the Chancellor, 2014).  Higher education is one sector that 
is reinventing itself to address the new realities of our world: threats to human health, 
threats to our economic systems, and threats to the health of world ecosystems due to 
overconsumption of natural resources and climate change.  These are the realities 
students trained with an understanding of sustainability can be ready to address.  Current 
research has focused on the need for sustainability education in higher education.  
However, literature on the pedagogy of how to teach sustainability is difficult to find.  
 Many educators are calling for schools and universities to better prepare today‟s 
students for the needs of tomorrow (Nolet, 2009; Orr, 2004).  According to Passi 
Sahlberg, author of the book Finnish Lessons, “the demand of better-quality teaching and 
learning and more equitable and efficient education is universal,” (2015, p. 5-6).  This has 
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led the United Nations to develop an outline for sustainability education focusing on 
institutions of higher education (United Nations, 2011): 
Since Higher Education Institutions educate and train decision makers, they play a 
key role in building more sustainable societies and creating new paradigms. As 
educational institutions, they have the mission to promote development through 
both research and teaching, disseminating new knowledge and insight to their 
students and building their capabilities. 
 Sustainability is commonly understood as the ideal balance between the needs of 
our environment, society and economy (Nolet, 2009; United Nations, 1987).  Although 
sustainability is not a new idea, the term “sustainability” can be difficult to comprehend, 
because the concept encompasses most aspects of our lives.  Sustainability issues span 
disciplinary boundaries, but higher education tends to be organized into specialized areas 
of knowledge.  In most institutions of higher education today, learning is fragmented.  
Students learn the values of competition and individualism rather than cooperation and 
collaboration, which are needed to promote sustainable development (Cortese, 2003, p. 
15-16).  A challenge for sustainability educators at all levels is to determine the 
appropriate pedagogical methods and lens through which to teach students about 
sustainability.  
 Sustainability, at is core, is about the interrelationships between our environment, 
society and economy.  These complex concepts require students to develop a systemic 
perspective, which leads to problem solving through collaboration and cooperation.  The 
goal of sustainability education is to prepare students with the ability to comprehend and 
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address the complex interrelationships between the environment, society and economy 
(Cortese, 2003, p. 15-16).  However, there is currently a very little information available 
on how to teach sustainability.  As institutions of higher learning continue to identify 
sustainability as an important learning outcome for their students, professors and 
instructors are increasingly looking for ways to teach and learn about sustainability 
(Moore, 2005; Stevenson, 2007).   
 Our current educational system is undertaking a fundamental change in the 
intended outcome of university studies.  Educational systems, both K-12 and higher 
education, are being reorganized to encourage students to think critically about 
sustainability issues (Global Institute of Sustainability Arizona State University, 2012; 
University of Minnesota Duluth Office of the Chancellor, 2014).  Our society is in need 
of individuals who understand the meaning of sustainability, as well as how to apply their 
understanding.  In order for this to happen, our society will need teachers who are both 
sustainability-literate and who can teach about the complex concept of sustainability.  
 Teachers have many options for topics, or lenses, through which to educate their 
students about sustainability.  Some topics through which teachers could teach 
sustainability include energy systems, manufacturing and consumer responsibility, 
nature-based tourism, and natural resources.   
 Of the many lenses through which one can look through, investigating food systems 
is a tangible, multidisciplinary way for students to explore the concept of sustainability.  
Gardens can be a very useful tool to teach students the skills they will need in order to 
address the sustainability issues of our time (Ray, Ming Wei & Barrett, 2013). 
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 School gardens are receiving increased attention as an important educational tool 
(Buckin-Sporer and Pringle, 2010).  As our society has moved away from a mainly rural 
to mainly urban population, put in historical terms a large segment of our society appears 
to have increasingly lost their understanding of where their food comes from and how it 
is produced.  Educators, health practitioners and policy makers are beginning to 
recognize the increasing disconnect in how people conceptualize food and food 
production, nutrition and health (Ratcliffe, Merrigan, Rogers & Goldberg, 2011).  School 
gardens can also help students develop skills they may need for our changing world.   
 School gardens can help shape the education of children in many ways.  School 
gardens create complex situations for students, which can be used to expose students to 
multiple approaches and solutions in their learning.  School gardens also help to educate 
students about the importance of proper nutrition for human health.  Students may 
become more aware of the process of growing food and the value of farming and 
gardening in any human society.  Students may also become more aware of the 
connections between where and how food is grown, and how this affects human and 
ecosystem health (Blair, 2010; Ratcliffe et al., 2011).  School gardens can be used as a 
tool to teach students about sustainability.  
 Although the focus on school gardens as a tool to teach sustainability has mainly 
been limited to elementary and secondary levels of education, gardens can also be used to 
teach students in higher education about sustainability.  Specifically, gardens can be used 
to educate pre-service teachers about sustainability while also preparing pre-service 
teachers to use gardens to instruct their future students about sustainability (Gaylie, 
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2009).  Therefore, the purpose of this project is to pilot a garden program as a means to 
teach pre-service teachers sustainability concepts and practices. 
Purpose Statement 
 The purpose of this project is to develop a curriculum to educate pre-service 
teachers about sustainability education through the use of school gardens.   
Objectives 
 Define the concept of sustainability and the role of sustainability education in 
higher education. 
 Describe the value of using school gardens as a learning tool for sustainability 
education. 
 Identify methods using school gardens through which to teach pre-service teachers 
about sustainability. 
 Develop a pedagogical outline of the steps involved in educating pre-service 
elementary education teachers on sustainability education through the use of 
school gardens. 
 Design a curriculum on school gardens as a tool for sustainability education. 
The outcome of this project will provide an outline of best practices to educate pre-
service elementary education teachers with the knowledge and skills necessary to be able 
to incorporate sustainability education into their future teaching methods.  
Definition of Terms 
 This section will list the nominal definitions of terms relevant to this paper, as well 
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as to define each term with an operational definition according to how each relates to the 
overall project.  
Sustainability 
 The most commonly quoted definition of sustainability was originally drafted for 
the Brundtland Commission Report Our Common Future, in which sustainability is 
defined in terms of development:  “Sustainable development is development that meets 
the needs of the present without compromising the ability of future generations to meet 
their own needs,” (United Nations, 1987).   
 The Association for the Advancement of Sustainability in Higher Education 
(AASHE) defines sustainability in a way that can be implied more specifically to the 
outcomes of higher education: “AASHE defines sustainability in an inclusive way, 
encompassing human and ecological health, social justice, secure livelihoods, and a better 
world for all generations,” (2013).  
Operational Definition: Sustainability 
 Agriculture is one of many topics through which students can explore the concepts 
of sustainability.  In the context of this paper, sustainability will be explored through a 
school garden curriculum to be used to teach pre-service teachers about how to educate 
their future students about sustainability. 
Sustainability Education 
 Sustainability education is “…interdisciplinary, collaborative, experiential, and 
potentially transformative.  Sustainability education is also a process of creating a space 
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for inquiry, dialogue, reflection, and action about the concept and goals of sustainability,” 
(Moore, 2005. p. 78).   
Operational Definition: Sustainability Education 
 Pre-service teachers will develop their understanding of the concept of 
sustainability through the lens of gardens.  
Sustainability Education in the K-12 system 
 The Sustainable Schools Project defines education for sustainability as “learning 
that links knowledge, inquiry, and action to help students build a healthy future for their 
communities and the planet,” (n.d.).  
Operational Definition: Sustainability Education (Higher Education and K-12 
System) 
 Pre-service teachers will gain the knowledge and experience needed in higher 
education in order to educate their future K-12 students about the concept of 
sustainability through the lens of school gardens.   
Food Systems 
 According to Johns Hopkins Bloomberg School of Public Health: “The food system 
spans the activities, people and resources involved in getting food from field to plate. 
Along the way, it intersects with aspects of public health, equity and the environment,” 
(2010).  
Operational Definition: Food Systems 
 In the context of this paper, a food system is a term used to help pre-service 
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teachers conceptualize the complex network of food in our society.  A food system is a 
reflection of the many complex systems in our society that sustainability addresses.  For 
example, our food system is bound by the restrictions of our natural systems, as well as 
our economic and social systems.  
Sustainable Agriculture 
 Sustainable agriculture is defined by the Sustainable Agriculture Research 
Education (2012) organization as having three broad goals.  These goals align with the 
three concepts of sustainability (environment, society, economy).  These goals for 
agriculture include: 
 Profit over the long term 
 Stewardship of our nation‟s land, air and water 
 Quality of life for farmers, ranchers and their communities 
Operational Definition: Sustainable Agriculture 
 In the context of this paper, sustainable agriculture is applied at a small scale to 
school gardens.  The curriculum will teach per-service teachers about a sustainable 
agricultural method that they can apply to their future school gardens.   
School Gardens 
 School gardens vary depending on location and purpose.  However, a common 
definition comes from Bucklin-Sporer & Pringle (2010): “The common denominator of 
all school gardens, however, is that various classes utilize them as outdoor classrooms,” 
(p. 14).  
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Operational Definition: School Gardens 
 In the context of this paper, school gardens are a tool through which to teach pre-
service teachers about sustainability, and also, how to teach about sustainability.  
Sustainability Literacy 
 Victor Nolet (2009) describes sustainability literacy as “the ability and disposition 
to engage in thinking, problem solving, decision making, and actions associated with 
achieving sustainability,” (p. 421).   
Operational Definition: Sustainability Literacy 
 In the context of this paper, sustainability literacy is an attribute pre-service 
teachers are intended to gain through their experience in a school garden.  Pre-service 
teachers can develop their own sustainability literacy through learning and teaching in 
school gardens. 
Limitations 
 This project will not be formally evaluated for its effectiveness, so the curricular 
efficacy will not be known. 
 School gardens require continual maintenance during the summer months.  
However, many universities and schools are not in session during the summer.  
Each university or school will need to make accommodations in order to address 
this issue.  
Delimitations 
 With the understanding that different institutions of higher education may have 
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different missions, this paper will focus on only what can be learned through a 
literature review and a pilot of the curriculum at the University of Minnesota 
Duluth.  
Assumptions 
 The role of this project is to teach pre-service teachers that sustainability and 
sustainability education are important and relevant concepts.  This project 
assumes that pre-service teachers will play a major role in teaching their future 
students about sustainability. 
 This project assumes that the pre-service teachers will find themselves in an 
employment situation supportive of sustainability education.  The project assumes 
that sustainability is a core value of education.  Sustainability education will not 
be perceived as an add-on, and it will not run into barriers (standardized testing, 
required curriculum, time constraints, lack of knowledge) (Carney, 2011).  
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CHAPTER 2 
Literature Review 
 The goal of this project is to look at how to teach sustainability to pre-service 
teachers.  The intended outcome of this literature review is to learn from the key concepts 
of existing research related to sustainability education.  I will synthesize and apply these 
concepts to educating teach pre-service teachers about sustainability through the lens of 
gardens. 
 I will begin this literature review by briefly detailing the development of the 
concept of sustainability education.  Next I will look at the role of educational theory in 
sustainability education, focusing on constructivism, experiential education, the theory of 
multiple intelligences, and place-based education.  I will also detail how educational 
neuroscience can inform curriculum development for sustainability-literacy.  The next 
section will be a review of literature on sustainability education in the university 
curriculum and sustainability education in pre-service teacher education programs.  I will 
then investigate using gardens as a tool for sustainability education in higher education 
and in pre-service teacher education programs.  The final section of this chapter will 
briefly review the concepts and theories discussed in this chapter as applied to garden-
based sustainability education learning activities.  
What is Sustainability Education? 
 Sustainability education is gaining more attention in higher education.  Many 
colleges and universities across the country are revising their missions to include 
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sustainability literacy as a learning outcome for their students.  The growing momentum 
of sustainability education is also evident in education journals, as well as through the 
development of new journals specifically focused on sustainability education in higher 
education (e.g. International Journal for Sustainability in Higher Education and the 
Journal of Sustainability Education).  
 Although best practices for sustainability education need to be developed in every 
field, the focus of this project is on pre-service teacher education.  A need exists to 
develop quality teacher education programs with a focus on sustainability.  A 2012 report 
from National Council for Science and Environment stated that there were a total of 759 
academic programs focusing on sustainability in the United States.  However, of these 
institutions, only six mentioned teacher education programs (United States Teacher 
Education for Sustainable Development Network [USTESDN], 2013).  In order to 
address this disparity, universities will need to find ways to use sustainability to frame the 
education of pre-service teachers.  The next section will briefly describe the origins and 
development of sustainability education as related to pre-service teacher education. 
 In the book Sustainability Revolution, Edwards (2005, p.23) notes, “through 
education, sustainability can become firmly established within the existing value 
structure of societies while simultaneously helping that value structure evolve toward a 
more viable long-term approach to systematic global problems.”  Edwards has also 
identified common objectives of various groups and organizations devoted to promoting 
sustainability.  These common objectives include  
 A concern for the balance between the environment, the economy and social equity; 
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 An understanding of human dependence on healthy natural systems (for example 
clean air and water, healthy soils, biodiversity);  
 An understanding of limits of the Earth‟s ecosystems and the effect human 
activities; and 
 An intergenerational perspective. 
These identified commonalities can help to inform an educator of the key points to 
address through the pre-service teacher curriculum.  The United Nations has also 
identified similar concepts as key aspects of sustainability education.  
 The United Nations (2011) developed a declaration for sustainability education in 
higher education as part of the Rio+20 conference.  Educational leaders were invited to 
lead the push for sustainability education for several reasons.  For example, institutions of 
higher education focus on teaching and learning.  Creating and distributing information is 
a major function of higher education.  Colleges and universities also have the important 
role of training future decision makers.   
 Among the key aspects of sustainability education identified in the higher education 
sustainability initiative for Rio+20, educational leaders were asked to incorporate the key 
concepts of sustainable development into their core curriculum.  They were encouraged 
to promote research of sustainable development.  Educational leaders were also asked to 
support sustainability efforts on their campuses, and they were invited to engage and 
share their sustainability education experiences (United Nations, 2011).  By sharing ideas 
and experiences from across disciplines, the field of sustainability education can be 
strengthened.   
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 Sustainability issues span disciplinary boundaries, but higher education tends to be 
organized into specialized areas of knowledge.  Sustainability requires a systemic 
perspective leading towards collaboration and cooperation.  However, in most institutions 
of higher education today learning is fragmented or “in silos”, meaning that 
interdisciplinary interaction rarely happens (Cortese, 2003, p. 15-16).   
 A sustainability learning experience needs to acknowledge and model the 
connection between the natural and social worlds in order to be successful.  This 
experience must also emphasize the interdependence of local, regional and global 
communities.  Systems thinking and critical analysis need to be stressed in all disciplines 
in order for students to truly understand what is necessary in order to develop a more 
sustainable society.  Students must have an understanding of the natural world and how 
human technology exists within the limits of nature (Cortese, 2003, p. 17-18).   
 Many institutions and researchers are developing frameworks for building 
impactful sustainability learning experiences.  For example, in the article “The Critical 
Role of Higher Education in Creating a Sustainable Future,” Anthony Cortese developed 
an outline of four necessary elements in sustainability education (2003, p. 19): 
1. Context (the interdependence of humans and the environment is a central part of 
every discipline); 
2. Process (educational methods are active, experiential, inquiry-based and focus on 
real-world problems); 
3. Practice (institutions of higher education make sustainability a driving factor in 
campus operations, planning, purchasing and investments, and these efforts are 
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tied to curriculum), and; 
4. Partnership (institutions form reciprocal partnerships with the local and regional 
community).  
By using frameworks, such as the one outlined above, educators can create or improve 
sustainability learning experiences for their students.  
Origins of Sustainability Education  
 Sustainability education has developed out of the field of environmental education.  
Although sustainability education can be seen as an extension of environmental 
education, it does not replace environmental education (Nolet, 2009).  One key difference 
between the two fields is that sustainability education focuses on the balance of 
environmental, social and economic systems.  Although economics are addressed in 
Tbilisi Declaration‟s guiding principles for environmental education, in practice it tends 
not to look at the economic components of earth education.  Sustainability education 
includes economics as a necessary part of the system (see Figure 1).  Even though the 
two fields can be seen as distinct, innovators in the field of environmental education, 
including Aldo Leopold and David Orr, have suggestions for how to shape education for 
a more sustainable world.  
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Figure 1. A common model describes the concept of sustainability as three concentric 
circles.  In this model, the economy is determined by the broader society in which the 
economy exists.  Similarly, the environment in which a society exists determines its 
characteristics.  Both economies and societies are restricted by the limits of the 
environment (Hart, 2000).  
 
Aldo Leopold and David Orr’s Six Principles to Re-Think Education 
 Although Aldo Leopold, an early ecologist and environmental educator, saw the 
University as playing an integral role in teaching societal responsibility, David Orr is 
credited with starting the contemporary sustainability movement in higher education.  Orr 
wrote about Aldo Leopolds‟ notions of the place of sustainability in higher education.  
Leopold experienced humanity‟s exploitation of nature, and he taught responsibility 
when dealing with the land (Orr, 1999).  Leopold stated, “The business of a University 
has heretofore been conceived to be the preparation of citizens to cope with their 
environment.  The University must now take on the additional function of preserving an 
environment fit to support citizens” (Leopold in Orr, 1999 p. 258).  Leopold proposed 
that a successful environmental education program would include aesthetics, science and 
economics in order to represent love, understanding and the responsible use of nature 
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(Leopold in Orr, 1999).  David Orr has built upon Leopold‟s work as inspiration for his 
own critique of education. 
 In his six principles to re-think education, Orr (2004) advocates for many changes 
to education, including: thinking of all education as environmental education, education 
for personal mastery, education for responsibility, the implication of knowing, the power 
of examples over words, and the need for process in learning. 
 These principles help to define the development of impactful sustainability-literacy 
curriculum development for pre-service teacher education.  For example, Orr‟s first 
principle suggests that all education should be in one way or another environmental 
education.  Without including the natural world as part of any system, Orr insists that 
people are learning that the natural world has no part in the system (Orr, 2004).  
 Orr‟s fifth principle emphasizes the importance of examples over words.  Students 
need teachers and institutions that practice what they preach, including in terms of 
educational philosophies, budgeting, buildings and grounds, and in relationships with the 
community.  Through this principle, Orr advocates for sustainability education in action 
(Orr, 2004).  
 Orr‟s sixth principle suggests that the process of learning is just as important, if not 
more so, than what is being learned.  Students are passive learners by sitting in lecture 
halls.  However, through a real experience with the subject, students are part of the 
process of creating knowledge.  Students gain a practical experience of the subject 
matter, and they may be able connect the experience at hand to their previous learning 
experiences (Orr, 2004).   
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 Orr (2004) also advocates going outside to learn about nature.  By extending the 
boundaries of school, students gain knowledge, and are taking a step towards a greater 
understanding of connections between experiences.  Experiential learning helps build a 
type of wisdom “that can speak to the specific but that can also cope with the unexpected 
because it has been refined through long contemplation of underlying processes” 
(Ommer, Coward, & Parrish, 2008, p. 37). 
Theoretical Support 
 Sustainability education uses the theoretical background provided by experiential 
education, rooted in constructivism, multiple intelligences, and place-based education.  
With a better understanding of the psychological process of learning, gained through the 
development of educational neuroscience, sustainability education should also include 
these understandings.   
Constructivism and Experiential Learning 
 Experiential learning is a major theory of learning employed by environmental 
educators.  As sustainability education is evolving from the field of environmental 
education, experiential learning has also become a major learning theory for 
sustainability educators.  Through experiential education, students are engaged directly in 
the learning experience, (Association for Experiential Education [AEE], 2014). 
Experiential education is a key aspect of sustainability education because it involves 
hands-on learning within a community context. 
 Constructivism is at the heart of experiential education.  Constructivism has its 
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roots in the work of the progressive educator John Dewey and education psychologist 
Jean Piaget.  Dewey suggested that learning should be based on the experiences and 
interests of the learner.  Dewey promoted bringing the learning experience from inside 
the classroom to outside of the classroom.  He also emphasized the social aspects of 
learning.  In Dewey‟s mind, the ultimate outcome of learning was for the greater good of 
society (Kolb, Boyatzis, & Mainemelis, 2000; Kraft, 1990).  
 As a cognitive psychologist, Piaget emphasized the importance concrete 
experiences through active learning.  He thought that all learners, children through adults, 
learn best from applying abstract thought to actively constructing meaningful experiences 
in order to develop new understandings (Kolb, Boyatzis, & Mainemelis, 2000; Kraft, 
1990).  
 Several key elements need to be in place in order to make a constructivism a 
successful approach to education.  For example, preconceptions matter because students 
have built their worldview based upon their previous experiences.  Learning opportunities 
need to have personal meaning for students so that students are able to relate to the 
subject.  Also, learning is also more conceptual than factual in constructivism.  The 
instructor presents big ideas to the students.  Once engaged in the experience, students are 
then in guided through the process of discovering the smaller pieces of information, 
making the learning experience more complete (Kolb, Boyatzis, & Mainemelis, 2000; 
Kraft, 1990).  
 Experiential education has grown out of constructivism.  Experiential education 
advocates believe that learning should not be confined to classrooms.  Learning happens 
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both in schools and through individual experiences.  Advocates of the approach also think 
that learning can be optimized when the classroom becomes the concrete experience 
(Kraft, 1990). 
 Experiential learning has many attributes that make it a unique form of instruction.  
These experiences are placed in a context relevant to the students.  The educator creates 
highly planned, authentic experiences, which are empirical and create personal meaning 
for students (AEE, 2014; Kolb, 1984).  
 Experiential education is a continuous process, constructing new know through 
direct experience.  Kolb (1984) created a four-stage model to describe the ideal process 
of experiential learning.  The process begins with a concrete experience, which the leaner 
perceives through observations and reflection.  The learner then juxtaposes their 
experience into abstract concepts, which they then try out to create their own 
understanding.  As this model is cyclical, the process is continual, (Kolb, 1984; Kraft, 
1990) (see Figure 2).  
 
Figure 2. The Experiential Learning Cycle (Kolb, 1984, p. 21). 
Experiential learning, by definition and practice demands that multiple learning styles, or 
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intelligences, are incorporated into the students‟ learning. 
Multiple Intelligences  
 Psychologist Howard Gardner devised the Theory of Multiple Intelligences to 
describe the many ways people learn (1983).  The Theory of Multiple Intelligences 
suggests that people have at least eight different abilities to learn.  Originally Gardner 
developed seven intelligences: verbal-linguistic, bodily-kinesthetic, musical-rhythmic, 
interpersonal, logical-mathematic, intrapersonal, and visual-spatial.  Naturalistic 
intelligence was eventually added to the other seven intelligences (Gardner, 1983; 
Gardner, 1999; Kraft, 1990).  Each person holds each of these intelligences.  
 Although some people may have a stronger aptitude for some abilities than other 
learners, the purpose of employing multiple intelligences is not to teach to the different 
intelligences.  Rather it is to teach to understanding.  By being aware of the many 
intelligences each student posses, a teacher should use multiple methods of instruction to 
optimize the learning of the entire class, (Gardner, 1983; Gardner, 1999; Kraft, 1990).  
Thus, it is through experiential learning that a student is engaged uses their many 
intelligences.  
Place-based Learning  
 Sustainability requires an awareness of a sense of place within both the social and 
biotic communities (Orr, 2004).  Place-based learning gives students the opportunity to 
create knowledge through experience in their local human and ecological communities.  
It can be called pedagogy of place.  According to researcher and educator David Sobel 
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(2004), “The history, folk culture, social problems, economics, and aesthetics of the 
community and its environment are all on the agenda.  In fact, one of the core objectives 
is to look at how landscape, community infrastructure, watersheds, and cultural traditions 
all interact and shape each other,” (p. 9).   
 The focus of place-based learning is the human community.  Learners may gain a 
deeper understanding of social justice issues and the role of economics in their own 
community.  They may also gain a better understanding of global connections to their 
specific place.  Place-based learning engages learners because they are able to 
contextualize the subject through familiar places and issues.  Through place-based 
learning, students are empowered to have a direct influence on the well being of their 
local context, whether that is a college campus, a neighborhood, or a community.  By 
using the learners‟ personal context, they may also become more invested in the 
outcomes of the experience. (Gruenewald, 2003; Orr, 2004; Sobel, 2004).  
 Constructivism, experiential learning, multiple intelligences, and place-based 
learning help to inform educators on how to teach to the whole person.  In fact, concepts 
such as constructivism and multiple intelligences have been instrumental in the success of 
some of the best performing educational systems in the world (Sahlberg, 2015, p. 167-
69).  The developing field of educational neuroscience can also inform educators on how 
to teach to the whole person by helping them understand the physiological process of 
learning.  
Educational Neuroscience 
 According to researcher David Sousa (2010) the field of educational neuroscience 
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is a new and rapidly growing field.  It lays at the intersection of three traditional fields: 
psychology (study of mental processes responsible for cognition and behavior); pedagogy 
(art and science of teaching); and, neuroscience (study of brain development, structure 
and function) (see Figure 3).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Educational neuroscience at the intersection of psychology, pedagogy and 
neuroscience (Sousa, 2010, p. 2). 
 
 Over the past two decades, the field of neuroscience has made incredible advances.  
Educational neuroscientist David Sousa (2010) states that the field has been booming 
through the growth of technologies, such as the functional magnetic resonance imaging 
system, or fMRI.  One of the most important realizations has been that the brain functions 
through systems. 
 Educational neuroscience informs the design of learning activities with knowledge 
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of the way the brain functions in mind.  As the field of educational neuroscience 
develops, educators can better understand how learners‟ brains function.  Educators can 
then model the insights of education neuroscience in the design of lesson plans and 
curricula (Posner, 2010; Sousa, 2010; Zull, 2006).  
Experience 
 Neuroscientist Michael Posner (2010) claims that networks of areas in the brain are 
connected to carry out tasks.  Neuro-imaging has also shown that, despite genetic or 
cultural limitations placed on the brain, people can be trained to carry out tasks more 
effectively (Posner, 2010).  Researchers have discovered that the brain actually works 
much like the experiential learning cycle: experiences wire the brain.  Neuroscientists 
have shown that active learning promotes memory stability (see Figure 4).  
 
 
 
 
 
 
 
 
 
Figure 4. Active learning styles promote memory stability (Medina, 2011).  
 New information moves from the sensory areas of the brain (sensory cortex), to the 
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association areas (temporal and frontal cortexes), and then to the motor area (motor 
cortex) (Zull, 2006).  The following is a basic description of the physical process of 
learning.  Information is gathered in the sensory cortex of the brain.  Then the 
information moves to the temporal cortex, where it is associated with prior knowledge.  
The information then moves to the frontal cortex for conceptualization.  From the frontal 
cortex the new information is now relevant to the learner, and it moves to the motor 
cortex.  At this point the learner has the opportunity to use and apply the information.  
Then the process starts again (Glisczinski, 2011; Zull, 2006).   
 A learner is more attentive during an active experience than a passive experience.  
Educational neuroscience has shown that attention is linked to the memory, interest, and 
awareness of learners.  Researcher John Medina (2008) breaks down teaching that leads 
to attention (and retention) into four characteristics: multitasking, timing, meaning, and 
emotion. 
 According to Medina (2008), people tend to remember the gist of things before the 
details.  Therefore, teachers should focus on the meaning or concept before moving into 
the details.  Next, people cannot multitask.  In order to keep learners‟ attention, the 
instructor must focus on one topic at a time.  In regards to timing, the brain also needs 
time to switch between tasks and to process information.  Keeping this idea in mind, 
Media developed a ten-minute lecture approach.  This lecture style repeats ideas, in order 
to a concept from short term to an encoded, long term memory in the brain‟s 
hippocampus.  
 In addition, researcher James Zull (2002) has also shown that the more senses a 
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learner uses, the more meaningful the experience becomes.  When a learner has concrete 
experience during which they use multiple senses (sight, smell, taste, sound, and touch), 
the experience is described as sense luscious.  In a sense luscious experience, visuals are 
especially important.  Also, instructors can make the experience more powerful by using 
familiar visuals, as well as sounds and connections, to connect with what a learner 
already knows.  As a learning experience becomes more elaborately encoded, the more 
likely the new information will be retained.   
 Although visuals are important in terms of cognition, the most powerful senses in 
terms of emotion are smell and taste (Zull, 2002).  A multi-sensory experience, such as in 
a garden, can create an important emotional learning experience.  
Emotion 
 Emotions also play an important role in learning.  Emotional events, or emotionally 
competent stimuli, increase attention, and they are remembered better than neutral events.  
In Medina‟s ten-minute lecture approach, for example, the use of emotional hooks in 
between the main concepts helps to keep students‟ attention (Medina, 2008). 
 Emotions also play the important role of guiding learning.  Students base their 
decisions off experiences, and they are guided by their emotions.  As students have new 
experiences, their previous emotion experiences will steer students toward a new 
understanding.  This new understanding, based on emotions, will guide their future 
behavior.  Rather than remove emotion, instructors can create more powerful learning 
experiences through the inclusion of emotionally competent information and events (Zull, 
2002; Medina, 2008; Immordino-Yang & Faeth, 2010).   
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 Designing material that is emotionally engaging can be accomplished in many 
different ways.  One option is to involve students in the selection process of investigating 
an idea.  If students learn how they are personally driven to learn, they will better 
comprehend the intended goals.  They will also be more emotionally invested, and they 
will be intrinsically motivated to follow through with the learning experience 
(Immordino-Yang & Faeth, 2010; Zull, 2002).   
 Educators can also encourage their students to solve open-ended questions.  
Through open-ended questions, students learn to use their own initiative and intuition.  
Open-ended questions also promote critical thinking.  Students must build upon their 
prior experiences to construct new meanings.  Open-ended questions guide the 
development of cognition tied to emotion as students discover how to solve the question 
themselves.  Students can learn to enjoy learning (Immordino-Yang & Faeth, 2010; Zull, 
2002).  As emotion plays a role in learning, activity and movement as part of a learning 
activity can create an emotionally memorable experience, while also promoting the 
physiological process of learning 
Activity  
 Neuroscientists have shown that movement improves memory and promotes 
cognition.  This happens because movement brings additional oxygen and glucose to the 
brain through increased blood flow.  The brain uses this fuel to create brain derived 
neurotrophic factor (BDNF), a protein that promotes healthy cells.  BDNF also promotes 
neurogenesis, or the growth of new brain cells.  The area of the brain that is affected by 
BDNF is the hippocampus, the area most associated with memory and cognition (see 
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Figure 5) (Medina, 2008; Sousa, 2010).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Exercise increases brain function.  When exercise is stopped, brain function 
decreases (Medina, 2011).  
 
 As with earlier topics, the insights from educational neuroscience overlap with the 
other major theories related to sustainability education.  Constructivism and experiential 
education promote learning by doing.  Also, bodily-kinesthetic is one of the eight 
intelligences identify by Gardner.  Educational neuroscience has shown that physical 
activity actually physiologically promotes cognition (Medina, 2008; Sousa, 2010). 
 Educational neuroscience provides evidence that learning based on the theories of 
constructivism, experiential learning, multiple intelligences, and place-based learning 
actually have a physiological effect on the brain of learners.  Experience has been shown 
to wire the brain, emotions are key to learning, and activity improves memory and 
cognition.  It is arbitrary to pull activity, emotion, and activity apart as different 
influences on learners.  These three aspects need to be viewed together in order to 
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understand the whole system of learning in the brain.   
 The first section of this chapter has focused on the background and development of 
sustainability education.  I also provided a brief overview of learning theories that relate 
to sustainability education.  The next section of this chapter will focus on the role of 
sustainability education in higher education and in pre-service teacher education 
programs.  The chapter will conclude with a discussion of gardens as a lens through 
which to teach about sustainability.  
Sustainability in the University Curriculum 
 Universities across the country and the world already have many faculty and staff 
engaged in helping to create more sustainable campuses.  Universities are developing 
new and innovative ways to educate faculty, staff, students, and the broader community 
about sustainability (e.g. the Ponderosa Project at Northern Arizona University, the 
Piedmont Project at Emory University, the Center for Place Based Education at Antioch 
University New England).  However, sustainability needs to systemic in the university, 
meaning it is supported at all levels of the university (Cortese, 2004; Orr, 2004; 
USTESDN, 2013).   
 Defining sustainability as a core value may spur the development of sustainability 
in education and campus operations (USTESDN, 2013).  For example, the University of 
Minnesota Duluth (UMD) recently included sustainability in a new campus strategic 
plan.  As part of this process, the university developed a new set of core values, a mission 
statement, a vision statement, six campus goals and a campus action plan.  Sustainability 
is new included as a part of each of these guiding principles for UMD.  Through this 
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planning process, UMD identified sustainability as a core aspect of the university‟s 
mission (University of Minnesota Duluth Office of the Chancellor, 2011).   
 In addition to developing a campus strategic plan that specifically address the need 
for sustainability in academics and operations, sustainability-literacy must also be 
promoted at all levels of the university: students, faculty, and staff (USTESDN, 2013).  
As an example, UMD has made sustainability requirement through the liberal education 
program.  Through such a liberal education sustainability requirement, students will learn 
about the interdependence of environmental, social and economic systems, and how this 
interdependence affects their values.  They will also be given the opportunity to identify 
sustainable practices in many contexts, and they will learn how to evaluate the role of 
sustainability in their chosen field of study (University of Minnesota Duluth Office of the 
Vice Chancellor of Academic Affairs, 2011).  Gardens can provide universities with 
opportunity to model a sustainable practice to the campus community. 
Sustainability Education in Pre-Service Teacher Education Programs in Higher 
Education 
 Education shapes peoples‟ knowledge, skills and values, which in turn influence 
action.  Instructors at the university level have the important role of training pre-service 
teachers how to educate their future students for a more sustainable world (Cortese, 2003; 
Orr, 2004; USTESDN, 2013).  An assumption of sustainability education is that it will 
give learners, in this case pre-service teachers, the opportunity to become more engaged 
in behaviors that will be in the best interest of future generations.  Sustainability 
education can give pre-service teachers tangible experiences in policies to address 
SUSTAINABILITY EDUCATION THROUGH SCHOOL GARDENS 31 
 
 
environmental and societal concerns (Nolet, 2009; USTESDN, 2013). 
 Pre-service teachers present an important opportunity to educate future generations 
to understand sustainability.  For example, pre-service teachers are in the process of 
developing their own theories of education and perceptions of the world (Stevenson, 
2007).  Pre-service teachers will need to learn to be able to think critically, adapt and 
analyze information in order to pass these same abilities on to their students (Cortese, 
2003; Nolet, 2009; Orr, 2004).  Sustainability education can help develop pre-service 
teachers‟ curricular vision to address the needs in a changing world (Nolet, 2009; 
USTESDN, 2013).  Pre-service teachers are the next generation of teachers.  They will 
need to be equipped with new teaching tools to prepare students for a changing world. 
 According to current research, the sustainability education curriculum for pre-
service teachers must include several components leading students towards sustainability 
literacy.  Nolet (2009) describes sustainability literacy as “the ability and disposition to 
engage in thinking, problem solving, decision making, and actions associated with 
achieving sustainability,” (p. 421).  Students should work through a broad understanding 
of sustainability, and then apply this understanding to case studies of specific situations.  
Instructors should provide pre-service teachers with effective examples of sustainability 
education in practice, and material for future teaching and learning.  A field component is 
also an important part of the sustainability literacy experience.  Instructors can encourage 
students to think critically about their field experience through in-class discussions, 
reflections, and writing exercises.  These learning components will help pre-service 
teachers recognize sequence of learning for their future students, associated with 
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outcomes of lessons and context of sustainability themes (Gaylie, 2009; Nolet, 2009; Orr 
2004).  As pre-service teachers are developing sustainability literacy, they are also 
developing their tools for teaching. 
 Researchers insist that sustainability should not be seen as an add-on to the 
curriculum of pre-service teachers, and sustainability should be fully integrated into the 
curriculum of pre-service teachers.  This approach would help frame sustainability as a 
core tenet of the teacher education programs without adding to what is generally a very 
content-heavy and time-intensive degree.  Sustainability education can address both the 
needs of the changing world and the requirements of pre-service teacher education 
programs, including such skills as diversity awareness, systems thinking, and problem-
solving (Nolet, 2009: USTESDN, 2013).  
 Sustainability education is a new paradigm for pre-service teacher education.  Some 
teacher education programs have begun to integrate sustainability as an important 
learning objective.  In his article "Preparing Sustainability-Literate Teachers", Victor 
Nolet (2009) describes the sustainability-learning standard that has been established for 
pre-service teachers in Washington State.  Other states have some language pertaining to 
the concept of sustainability in teacher license standards; however, as of July 2013, no 
other state has adopted standards as directly related to sustainability for pre-service 
teachers (V. Nolet, personal communication, July 15, 2013).  As more universities begin 
to develop the sustainability-literacy components of teacher education programs, gardens 
can be used as a lens through which to student can view sustainability.  
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Gardens as a Tool for Sustainability Education 
 Sustainability education requires learning that is more in depth than the traditional 
methods of lecture and memorization.  Students and instructors must participate in active 
learning through discussion, analysis and application of themes (Orr, 2004; USTESDN, 
2013).  Gardens can be an excellent tool for engaging students in the kind of learning that 
sustainability-literacy requires.  
Gardens highlight general sustainability education concepts, including wise use of 
resources, diversity, and the need for collaboration.  Gardens promote a reconnection 
with food systems, and through gardens students are exposed to diversity and 
interconnection of systems.  For example, students can learn about the ecology of the 
soil: the health of the plants growing above the soil is dependent on the health of the soil.  
Through gardens students can also be exposed to the connection between food systems, 
human health and economy (e.g. nutrition and small scale agriculture, community-based 
food systems, local food can mean lower transportation costs and less food wasted) 
(Burns & Miller, 2012; Gaylie 2009, Green, 2012).  Not only do gardens promote 
sustainability-literacy, gardens promote a learning experience that aligns with the 
principles of quality sustainability education.  
 An educational experience in a garden can highlight pedagogical goals of 
sustainability literacy.  Gardens promote interdisciplinary learning because issues can be 
complex.  Garden-based learning is place-based learning because learners must be aware 
of the local ecological processes, such as the influence of local weather and seasons, on 
the garden (Burns & Miller, 2012; Gaylie 2009; Green, 2012).   
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 Gardens are active and engaging.  Students use multiple senses through which to 
perceive tangible experiences in the garden.  Students must also discover new ways of 
problem solving together.  A learning experience in a garden challenges students to think, 
apply and re-think through experiential learning.  As students are working together, they 
are building relationships between each other and the garden.  They can build knowledge 
from the multiple perspectives and experiences of a diverse group of learners and 
instructors.  Finally, learning in a garden promotes systems thinking and 
interconnections.  Students gain an awareness of the complexity of issues, and they 
address whole issue not just parts.  They experience the interrelationships between 
people, place, and environment (Burns & Miller, 2012; Gaylie 2009; Green, 2012).  In 
addition to promoting sustainability principles and sustainability-literacy, an educational 
experience in a garden can model pedagogical principles pre-service teachers can use in 
their future careers.  
Sustainability Education through Garden-Based Learning in Pre-Service Teacher 
Programs 
 Gardens can be an ideal environment through which pre-service teachers can gain 
experience with sustainability education. Gardens engage learners in active, experiential 
learning.  Gardens help to promote brain-based learning by appealing to students‟ 
emotions, creating a connection to place and engaging them in learning through multiple 
learning styles.  Gardens can also be effective tools for learning because students become 
invested in the success of the garden (place-based) through the personal connection.  An 
example of the potential of gardens in pre-service teacher education comes from 
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Veronica Gaylie‟s book The Learning Garden: Ecology, Teaching, and Transformation 
(2009).  
 I told students that we would build a garden on campus.  They were elated.  We 
walked out to the site, which was covered in weeds, scrap metal, broken glass and 
other discarded junk.  The students smiled.  This was it.  Freedom.  A break from 
the four walls of learning.  Under a clear blue sky, this piece of land would answer 
our questions.  Inside the classroom, we had talked about issues that seemed 
insurmountable; out here our thoughts were clear, problems seemed answerable.  
Even if we did not solve the larger problems of the planet, out here, we could learn 
about the environment, even as we created a new space, and process, for such 
learning (p. 3-4) 
 Garden-based learning may help pre-service teachers conceptualize sustainability.  
Students can learn about the connections between the environment, society and the 
economy, while also preparing them with tools they can use once they are teachers.  
Gardens also provide pre-service teachers with practice integrating sustainability into 
lessons, while creating a tangible experience through hands-on activities and reflection 
(Gaylie, 2009; Nolet, 2009).  The experience in a garden may help pre-service teachers 
move from sustainability theory to action.   
 Sustainability learning experiences, such as those in a garden, can provide pre-
service teachers with experiences they can use to development their own theories of 
teaching and learning.  A garden gives pre-service teachers a place in which to learn 
about being teachers.  Education students can learn about applying learning to real-life 
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problems in a tangible context.  Pre-service teachers can start to develop their own 
sustainability education curriculum, while also gaining a deeper understanding of their 
subject area, in a garden.  For example, students could study the impact of climate change 
on production or investigate the connections between food systems and issues such 
poverty and classism, racism and privilege (Gaylie, 2009; Nolet, 2009).  
Summary 
 As evidence through this chapter, there are many components at play in promoting 
sustainability education for pre-service teachers.  As sustainability education has become 
a major focus in higher education, researchers and organizations have outlined the major 
topics to be included in a curriculum promoting sustainability literacy among students.  
Sustainability education has close connections to environmental education, but it has 
more encompassing to every discipline.  Like environmental education, sustainability 
education benefits from the theories of constructivism, experiential education, multiple 
intelligences, and place-based learning.  The developing field of educational neuroscience 
also has much to add to the practice of sustainability education.   
 Sustainability can be investigated through many lenses.  As the literature shows, 
gardens can be a useful to for both promoting sustainability-literacy as well as educating 
pre-services about sustainability.  Gardens provide pre-service teachers with an 
experience from which they can develop their own methods for teaching sustainability.  
The following table provides some examples of sustainability learning activities, 
detailing the possible combinations of theories and research addressed in this chapter to 
explore sustainability through the lens of gardens (see Table 1).  Through employing 
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these learning activities, universities can hope to build the sustainability literacy of their 
students.  
 
 
Table 1: 
Sustainability Education Applied to Garden Learning Activities  
Learning Activity Elements of Sustainability 
Education 
Learning Theories 
Discussion Analysis and critical thinking 
(Cortese, 2003; Nolet, 2009; 
Orr, 2004; USTESDN, 2013); 
Development of curricular 
vision (Nolet, 2009; 
USTESDN, 2013) 
Constructivism (Kolb, Boyatzis, 
& Mainemelis, 2000; Kraft, 
1990); Emotionally driven 
(Immordino-Yang & Faeth, 
2010; Zull, 2012); Multiple 
intelligences (Gardner, 1983; 
Gardner, 1999; Kraft, 1990) 
Field Trip Application of a broad 
understanding to specific 
circumstances and reflection 
(Gaylie, 2009; Nolet, 2009; 
Orr, 2004); Development of 
curricular vision (Nolet, 2009; 
USTESDN, 2013); Tangible 
experience (Nolet, 2009; 
USTESDN, 2013) 
Activity (Medina, 2008); 
Emotionally driven (Immordino-
Yang & Faeth, 2010; Zull, 
2012); Experience (Medina, 
2008; Posner, 2010); 
Experiential (AEE, 2014; Kolb, 
1984; Kraft, 1990); Multiple 
intelligences (Gardner, 1983; 
Gardner, 1999; Kraft, 1990); 
Place-based learning 
(Gruenewald, 2003; Orr, 2004; 
Sobel, 2004); Sense luscious 
(Zull, 2002) 
Journal Analysis and critical thinking 
(Cortese, 2003; Nolet, 2009; 
Orr, 2004; USTESDN, 2013); 
Application of a broad 
understanding to specific 
circumstances and reflection 
(Gaylie, 2009; Nolet, 2009; 
Orr, 2004); Development of 
curricular vision (Nolet, 2009; 
USTESDN, 2013) 
Constructivism (Kolb, Boyatzis, 
& Mainemelis, 2000; Kraft, 
1990); Emotionally driven 
(Immordino-Yang & Faeth, 
2010; Zull, 2012); Experience 
(Medina, 2008; Posner, 2010); 
Multiple intelligences (Gardner, 
1983; Gardner, 1999; Kraft, 
1990) 
Lesson Plan Design Analysis and critical thinking Constructivism (Kolb, Boyatzis, 
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(Cortese, 2003; Nolet, 2009; 
Orr, 2004; USTESDN, 2013); 
Application of a broad 
understanding to specific 
circumstances and reflection 
(Gaylie, 2009; Nolet, 2009; 
Orr, 2004); Development of 
curricular vision (Nolet, 2009; 
USTESDN, 2013); Tangible 
experience (Nolet, 2009; 
USTESDN, 2013) 
& Mainemelis, 2000; Kraft, 
1990); Emotionally driven 
(Immordino-Yang & Faeth, 
2010; Zull, 2012); Experience 
(Medina, 2008; Posner, 2010); 
Multiple intelligences (Gardner, 
1983; Gardner, 1999; Kraft, 
1990); Place-based learning 
(Gruenewald, 2003; Orr, 2004; 
Sobel, 2004) 
Planting/Harvesting Application of a broad 
understanding to specific 
circumstances and reflection 
(Gaylie, 2009; Nolet, 2009; 
Orr, 2004); Development of 
curricular vision (Nolet, 2009; 
USTESDN, 2013); Tangible 
experience (Nolet, 2009; 
USTESDN, 2013) 
Activity (Medina, 2008); 
Emotionally driven (Immordino-
Yang & Faeth, 2010; Zull, 
2012); Experience (Medina, 
2008; Posner, 2010); 
Experiential (AEE, 2014; Kolb, 
1984; Kraft, 1990); Multiple 
intelligences (Gardner, 1983; 
Gardner, 1999; Kraft, 1990); 
Place-based learning 
(Gruenewald, 2003; Orr, 2004; 
Sobel, 2004); Sense luscious 
(Zull, 2002) 
Role Play Analysis and critical thinking 
(Cortese, 2003; Nolet, 2009; 
Orr, 2004; USTESDN, 2013); 
Application of a broad 
understanding to specific 
circumstances and reflection 
(Gaylie, 2009; Nolet, 2009; 
Orr, 2004); Tangible 
experience (Nolet, 2009; 
USTESDN, 2013) 
Constructivism (Kolb, Boyatzis, 
& Mainemelis, 2000; Kraft, 
1990); Emotionally driven 
(Immordino-Yang & Faeth, 
2010; Zull, 2012); Experience 
(Medina, 2008; Posner, 2010); 
Multiple intelligences (Gardner, 
1983; Gardner, 1999; Kraft, 
1990); Place-based learning 
(Gruenewald, 2003; Orr, 2004; 
Sobel, 2004) 
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CHAPTER 3 
Methodology 
 The purpose of this project was to develop pedagogical steps to educate pre-service 
teachers about sustainability education through the use of school gardens.  The outcome 
of this project is a curriculum to be used in pre-service elementary teacher education 
programs.  However, the curriculum is broad enough that it could be applied to most 
teacher education programs. 
Curriculum Design 
 The curriculum was developed based on the information gathered through the 
literature review and suggestions from experts in the field.  Each lesson plan reflects the 
value of sustainability education in higher education.  The curriculum is also experiential 
and active, focusing on gardens as a lens through which pre-service elementary education 
teachers can develop their own sustainability literacy, while also developing their ability 
to teach about sustainability. 
 This curriculum was constructed using the principles of the Backward Design 
model (Wiggins & McTighe, 2005).  This model begins by identifying the goals and 
objectives of a particular lesson.  Next, the desired results of the lesson are identified.  
Lessons are then designed with activities that promote the intended knowledge of the 
lesson.  The theories discussed in Chapter 2 (constructivism, experiential education, 
multiple intelligences, and place-based learning), as well as the insights provided by 
educational neuroscience, have been integrated into the curriculum.  
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Subject Selection 
 The subjects for this project were purposefully selected.  The subjects were pre-
service elementary education students and early childhood pre-service teachers in their 
elementary methods semester.  The size of the sample was approximately 60 students (2 
courses).  The students registered for a course in which the curriculum was inserted.  
Criteria for subject selection are as follows: 
 The students who participated in this training were pre-service elementary 
education (first-fifth grade) students.  
 The location was at a National Council for Accreditation of Teacher Education 
(NCATE) accredited a teacher education program at a four-year university 
providing a program to license elementary school teachers. 
 The pre-service program had faculty willing to use their students to pilot test the 
curriculum. 
 The curriculum was designed for pre-service students at the junior level of college 
and prior to their student-teaching experience. 
 Guest instructors delivered the curriculum to students.  The course instructors did 
not deliver the majority of the material.  However, the course instructors assisted with the 
facilitation of the curriculum as it was delivered.  
Outcome Measures 
 The measures are divided into short-term, intermediate and long-term outcomes.  
The short-term outcomes of this training include changes in the knowledge, awareness, 
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skills and attitudes of pre-service teachers.  Project participants will: 
 Gain an experiential understanding of the concept of sustainability (the balance 
between environment, society and the economy). 
 Apply their understanding of sustainability through a real-life sustainable 
agriculture experience applied to school gardens. 
The intermediate and long-term outcomes measures were not assessed as part of this 
project.  The intermediate outcomes include changes in the behavior and practices of pre-
service teachers by: 
 Learning to use a school garden to integrate teaching of sustainable agriculture 
concepts and practices with student learning in math, science, and other subjects. 
 Using school gardens to engage K-12 students in active learning about the 
ecological principles, knowledge, and skills related to specific sustainable 
agriculture practices (i.e. holistic planning, organics, integrated pest management, 
etc.).  
The long-term outcomes of training pre-service teachers about sustainable agriculture 
school gardens as a vehicle to actively engage students would be expected to include: 
 Successful and ongoing education of K-12 students through the use of sustainable 
agriculture concepts and skills integrated with major subjects areas. 
 Teachers, students, and the community will increase their understanding of the 
importance of sustainable agriculture to their personal and their communities‟ 
health.  
 The curriculum was field tested for face, content, and criteria validity. The panel of 
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experts reviewing the curricula was chosen based on the following criteria:  
 Knowledgeable in elementary education,  
 Sustainability education,  
 Science education,  
 And, pre-service teacher education. 
 The reliability of this project was not determined.  However, a pilot test was 
utilized for the preliminary curriculum.  The criteria for the pilot test included a course 
instructor in the pre-service elementary teacher education.  In addition, the pre-service 
students pilot tested the curriculum.  A summative evaluation occurred after the field test 
in order to inform revisions.  The summative evaluation was based on the participating 
instructors perspectives, and also from the perspectives of the students who participated 
in the curriculum.  Ideally, these students had the opportunity to apply what they gained 
from the pilot test to their student teacher experiences in the classroom.  
Conditions of Application 
 This curriculum was designed for both in the classroom and in the field.  Many of 
the activities included in the curriculum were designed for use in the college classroom.  
However, some of the activities, such planting, harvesting, and field trips, must take place 
outside the classroom (e.g. a garden site).  
 The pilot test of this curriculum took place in two pre-service elementary education 
courses during the spring semester of 2013.  These courses had approximately 30 
students each.  The pilot test took place mainly during class time, and students were 
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expected to attend as they would during a regular class period.   
 After revisions following the pilot test, the final curriculum has one unit.  The 
curriculum includes four lessons.  The first lesson takes 2 hours, including breaks and 
transitions.  Lessons two-four take 3 hours each, including breaks and transitions. During 
the pilot test students had the option of attending the final lesson, the field trip, because 
this lesson was applied outside of class time.  The final curriculum includes the field trip 
as a necessary component of the sequence of lessons.  The lessons are presented in the 
following sequence: 
1. Introduction to Sustainability (2 hrs including breaks and transitions) 
2. Introduction to School Gardens (3 hrs including breaks and transitions) 
3. Garden Field Experience (3 hrs including breaks and transitions) 
4. Sustainable Agriculture Field Trip and Final Discussion (3 hrs including 
breaks and transitions) 
Application 
 Guest instructors delivered the lessons.  The subjects were expected to participate 
in the training in the same manner as they would during a typical class.  Students were 
asked to be active participants in the learning process (e.g. take notes, ask questions, 
participate in discussion, complete required assignments).  
 The majority of the instruction of the pilot test took place in during the 50-minute 
class periods.  Additional instruction took place during the longer periods of the field 
experience and field trip.  Field Experience lesson took place at a garden or farm site, 
which may not be located in proximity to the regular classroom location.  The Field Trip 
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lesson required travel to several farm and garden sites.  Also, depending on the season, 
students experienced planting (spring) or harvesting (fall).   
Evaluation 
 An evaluation is beyond the scope of the study.  However, an evaluation would 
occur in this manner: 
1. Assess the practicality of the application of gardens within the pre-service 
elementary education setting. 
2. Determine how many students use the information provided in the training once 
they became practicing teachers. 
3. Assess the participants‟ knowledge of sustainability and food systems.  
Conclusion 
 This curriculum was developed to educate pre-service elementary education 
students about sustainability through the lens of school gardens.  The curriculum is 
designed as one unit with four lessons.  The design of the curriculum was informed by 
the theories addressed in Chapter 2.  The curriculum was applied to approximately 60 
students in two courses, mainly during the regularly scheduled class time.  Once the 
curriculum was field tested, the curriculum was revised based on feedback from both a 
panel of experts and the experience of students took part in the field test. 
SUSTAINABILITY EDUCATION THROUGH SCHOOL GARDENS 45 
 
 
CHAPTER 4 
Results 
 The outcome of this project is a unit curriculum titled Integrating Sustainability 
Education into the University Pre-Service Elementary Teacher Curriculum through the 
Use of School Gardens.  This curriculum is designed be used in pre-service elementary 
courses in National Council for Accreditation of Teacher Education (NCATE) accredited 
teacher education programs at four-year universities providing a license to elementary 
school teachers.   
 Although the curriculum was pilot tested in science education courses in the spring 
2013 semester, it is intended to provide students with an interdisciplinary experience.  
The curriculum is broad enough so that it can be easily amended and applied in other 
subject areas.  The curriculum is to be used in courses that take place prior to the student-
teaching experience, generally in their third year of an education program.  This 
curriculum aims to enhance pre-service teachers‟ understanding of sustainability 
education and sustainable food systems so that they may apply what they‟ve learned to 
their student teaching experience.  
 This curriculum was designed to with intention to influence the knowledge, 
awareness, skills and attitudes of pre-service elementary education teachers about 
sustainability education, food systems, and sustainable agriculture.  The goals of this 
curriculum are to provide pre-service elementary education students with an experiential 
understanding of the concept of sustainability (the balance between environment, society 
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and the economy), and to allow these students to apply their understanding of 
sustainability through a real-life sustainable agriculture experience focused on school 
gardens. 
 Constructivism and concepts from educational psychology influenced the layout, 
contents, and assignments of this curriculum, as each lesson is intended to reinforce the 
existing knowledge of participants while simultaneously providing them with new 
information and experiences.  Throughout each lesson, the students are asked to address 
this common essential question: “How can food systems and agriculture be used for 
sustainability education in the elementary education context?” 
The curriculum is comprised of a four-lesson unit: 
 Lesson one provides students with an introduction to concept of sustainability.  
Lesson one also includes a guest speaker with the purpose of introducing students 
to the concept of food systems.   
 Lesson two is an introduction to school gardens.  In this lesson, students will learn 
about the benefits of teaching through gardens and investigate the logistics of 
actually managing a school garden.  Students will also be introduced the teaching 
method of inquiry, and they will be asked to work together to create an inquiry-
based garden lesson using backward design.   
 Lesson three is a field experience. It is designed to take place at a garden site.  
During this lesson, students will be introduced to experiential learning and the 
teaching method of guided discovery.  Students will also teach their inquiry-based 
garden lessons to their peers. They will create and plant a school garden 
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demonstration site. 
 The final lesson consists of a field trip to community school gardens and 
sustainable agriculture sites in the local community.  This lesson is intended to 
allow students to witness sustainable agriculture and school garden projects 
actually happening in their local community.  Lesson four concludes with a final 
group reflection and debrief of the unit.   
After the conclusion of this unit, students will be expected to turn in a portfolio including 
assignments, journal entries and photos detailing student learning.  
 Following the pilot test of this curriculum (spring 2013), participating instructors 
and students provided an evaluation of the curriculum.  Some of these suggestions 
included: 
 Prepare students for class sessions with reading assignments, rather than reading 
material during class time (this requires working closely with the class instructor 
prior to the training).  
 Students should be given more time to grasp the concept of sustainability and 
reflect on their understanding of sustainability as it relates to their future teaching 
career.  
 A guest speaker can be a valuable addition, because they can add a real world 
perspective to a school garden/sustainable agriculture/food systems training. 
 Give students enough time to work through concepts, for example during the school 
garden role-play activity. 
 Provide time for students to bridge standards with the teaching opportunities a 
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garden offers.  
The final version of curriculum was influenced by these comments, as well as from 
guidance provided by experts in the fields of elementary education and sustainability 
education. 
Conclusion 
 In review, this curriculum is designed for pre-service elementary education teachers 
in a nationally accredited program at a four-year university.  The original curriculum was 
pilot tested during the spring 2013 semester in two early childhood education and 
elementary science education methods courses.  The final version of this curriculum was 
revised from the original version based on the feedback from participating pre-service 
teachers and course instructors, as well as from guidance provided by experts in the fields 
of elementary education and sustainability education. Practicing teacher may also be able 
to use pieces of this curriculum with their K-12 students.  Because this curriculum can be 
used across grade levels, it is being left to each teacher how to present this curriculum in 
an age appropriate manner that is still in direct context to this curriculum. 
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CHAPTER 5 
Discussion 
 This curriculum project focused on educating pre-service teachers to use school 
gardens as a tool through which to teach their future students about sustainability, 
sustainable agriculture and food systems.  The final product of this project is curriculum 
intended to be used by instructors in pre-service early elementary education programs.  
This curriculum is a unit of four lessons that integrates knowledge identified through a 
literature review, experience shared from practicing professionals, and practical 
experience gained through a pilot test of the initial curriculum.   
Reflection on the Pilot Test 
 The pilot test of this project took place in three phases.  During the first phase forty-
two pre-service teachers for grades Kindergarten to Fourth participated in a four-day 
training.  The initial training included classroom discussions, opportunities for hands-on 
exploration of school gardens and visits to local school gardens and urban farms.  These 
pre-service teachers also had the opportunities to practice integrating sustainable 
agriculture concepts into a lesson plan.   
 The second phase of the pilot test took place during a student teaching experience.  
Eight pre-service teachers who participated in the initial training were placed in a mentor 
relationship with experienced teachers who could have ideally modeled the use of the 
school gardens and assisted the pre-service teachers in exploring strategies for integrating 
sustainable agriculture practices into the elementary curricula. These participating pre-
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service teachers documented their learning and accomplishments e-mail reflections with 
the project coordinator (Brian Bluhm).    
 As part of the student teaching experience, these pre-service teachers learned 
several valuable lessons about integrating school gardens into the classroom.  Many of 
these lessons are detailed in the following section.  In general, these teachers learned that 
classroom management could be an issue when bringing students outside to a garden.  
Many of the pre-teachers noted that it was difficult to find the time, between an already 
full schedule and standards requirements, to bring students to the garden.   Several of the 
pre-service teachers also noted that practicing teachers at their placement site schools 
either did not know about the school garden or they did not feel comfortable using the 
school garden as a teaching tool.  Finally, many of the pre-service teachers noted that 
coordinating time in the garden with other teachers was also an issue.   
 As the pre-service teachers who participated in student teaching experiences at 
school with gardens noted, several obstacles and opportunities for successful integration 
this curriculum were identified as part of the pilot test.  The following is a list of lessons 
learned, reoccurring issues and potential solutions (obstacles and opportunities for 
successful integration) identified as part of this project.  These obstacles and 
opportunities must be addressed by additional study in order to ensure future viability 
pre-service teacher school garden training programs.  
General Pilot Test Implementation Lessons 
 The intended audience of the final curriculum shifted from K-12 pre-service 
teachers to just pre-service elementary teachers.  This shift occurred because of 
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feedback gathered from the participating instructors.  According to feedback, 
elementary school teachers have more flexibility than middle school or high 
school teachers.  As a result, school gardens are more easily incorporated into the 
elementary setting, where the same teacher covers multiple topics.   
 Future projects could focus on the process of integrating a school garden 
curriculum into middle and high school teacher education programs, taking into 
account these unique challenges.  Solutions to challenges include: collaboration 
between subject teachers and within departments, collaboration across grade 
levels, and more applied learning (work-study) opportunities for students.  
 It is suggested that students (pre-service teachers) who participate in this 
curriculum have an opportunity to reinforce and apply learning through a student 
teaching experience at a site with access to a school garden.   
 Collaborative programs are difficult to implement over the course of one school 
year.  Instructors who intend to implement this curriculum or similar school 
garden trainings for pre-service teachers will need to work closely with their 
education department, Office of Field Experience (or similar office managing 
student teacher placements) and cooperating teachers (student teacher‟s classroom 
teacher) over the course of at least a year to ensure all parties understand the 
intended outcomes and know what is expected.  This also gives the University 
Office of Field Experience and cooperating teachers the time necessary to adjust 
requirements and revise/re-order lesson plans and units in order to align with the 
timing of the school garden training.   
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 A school orchard lesson would be too complex to include in a school garden 
training of this type, as orchards require more specialized knowledge.  It is 
suggested that school orchard trainings occur as separate components with the 
larger pre-service teacher education program.  
Guidelines for Designing a School Garden Training Curriculum  
 The following is a series of lessons learned through implementing the pilot test.  
Before hosting a school garden training for pre-service teachers:   
 Read up on case studies and connect with institutions that integrate gardens into the 
curriculum.  Numerous university and school garden case studies are available 
online.  Search “university garden case study” or “school garden case study”, or 
add your state/location to the search to get region-specific results.  Specific sources 
include: University Extension Services (i.e. University of Minnesota Extension 
School Gardens), USDA (i.e. Community Food Systems: 
www.fns.usda.gov/farmtoschool/farm-school-resources), the Department of 
Agriculture (i.e. Minnesota Department of Agriculture: 
www.mda.state.mn.us/kids/gardenguide.aspx ), and Department of Health (i.e. 
Minnesota Department of Health – Farm to School: www.health.state.mn.us/fts).  
You can also find additional resources and contacts through searching conference 
presentations (i.e. 2016 Minnesota Schoolyard Gardens Conference: 
www.arboretum.umn.edu/schoolyards2016.aspx).  
 Make contacts with area farmers and sustainable food system organizations 
(institutes and non-profits).  
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 Identify school garden resources for your geographic area.  
 Talk with university and college instructors who have done similar trainings to 
know what to expect.  
 Collaborate with cooperating teachers who are already using school gardens to 
develop the training for pre-service teachers. These cooperating teachers may 
already know farmers and resources.  They may know what a functioning school 
garden looks like at their unique site. 
Suggestions for Extensions - Farmer and Economic Impacts 
 The following are reflections in integrating the pre-service teacher curriculum with 
a more explicit economic and social sustainability focus: 
 Economic impact could be explored as a specific part of this training.  This kind of 
extension would work particularly well with pre-service high school teachers, as 
economics, for example, is a high school subject. Partnerships could be 
established between the instructor, education department, and university 
economic development research institutes and/or university extension 
services.  For example, university extension could track the awareness of and 
participation in the local food system by both pre-service teachers who participate 
in the training.  Extension could also track the behaviors of high school students 
who participate in the training beyond high school. 
 An alterative approach for this training would be to place pre-service teachers with 
area farmers.  During this placement, pre-service teachers would create and 
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implement outreach programs for local students about sustainable agriculture at 
the farm site.  
School Garden Obstacles and Opportunities 
The following is a list of obstacles and opportunities identified by pre-service 
teachers who completed the training and then completed their student teaching 
experience at schools with gardens. 
Obstacles Identified by Student Teachers in School Gardens: 
 Time and person-power in the garden – Visiting gardens takes a significant amount 
of time, especially when coordinating a large class of early elementary students.  
Visiting gardens with these age groups also often requires more adults (additional 
teachers, school staff, school board, parents and grandparents, older students, 
and/or community volunteers) to assist with management.  
 Support (funding and maintenance) – Long-term funding can be an issue for school 
gardens.  Similarly, ensuring that school staff (teachers, administrators and school 
grounds/maintenance staff) school garden assist with garden maintenance requires 
buy-in from the beginning.  
 Classroom Size and Logistics – As noted above, classroom management (student 
behavior) can be an issue when brining younger students to a garden.  In addition, 
a larger group of students will take longer to bring to and from the garden, as well 
as to complete activities.   
 Coordination of use of the garden and classroom schedules – Teachers will need to 
coordinate schedules when using the garden and harvesting produce.  
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 Teacher Knowledge and Confidence – Many, if not most, teachers are not 
comfortable in gardens.  They also lack the knowledge and experience using 
school gardens as a teaching tool.  When a school garden is established, all 
teachers will need training in using a school garden as a teaching tool, as well as 
an introduction to incorporating standards into garden curricula.   
Opportunities Identified by Student Teachers in School Gardens: 
 Create tangible goals for the garden: 
o Designing a specific learning outcome to be associated with the school 
garden can enhance garden design.  For example, a garden can be used to 
address a specific standard for a certain grade.  All class would then use 
the garden for the same purpose. 
o Garden use – School gardens can also be designed to fit a specific lesson.  
For example, gardens can be designed to fit a lesson about traditional 
Native American agriculture (three sisters garden) and a simple nutrition 
and cooking lesson (salsa garden). 
 Continuing Education for current teachers in new school gardens – School gardens 
will be more successful if teachers are provided with garden continuing education 
opportunities.  These trainings will encourage familiarity and confidence in the 
garden.  Teachers will also be exposed to lesson materials, and they may be 
provided with the time needed to incorporate garden-based lessons into their 
curricula.  University extension services often offer garden continuing education 
opportunities for teachers. 
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 Create opportunities for involvement at the garden – In order to address classroom 
management issues as well as to promote learning beyond the classroom, invite 
parents, grandparents or other volunteers to assist students in the school garden.  
Create a buddy program between grades to encourage peer-to-peer teaching and 
appropriate behavior.  Also, host special events in the garden, such as a Harvest 
Fest, to promote involvement in the garden.  
Implications 
 The following is a list of implications and opportunities, gathered through the pilot 
test and reflection, intended to improve the outcomes of this curriculum in the future: 
 The curriculum created as part of this project is a first step in the process of 
educating pre-service teachers to use school gardens as a tool to teach their future 
students about sustainability.  Similarly, food is a major topic within the field of 
sustainability education. 
 Study the extent that teachers use school gardens as a teaching tool.  Identify the 
topics school gardens are used to teach about.  
 Evaluate the effectiveness of school garden trainings based on the experience of 
the students receiving such trainings.   
 Buy-in and involvement from department and university administration is 
necessary. Increased involvement would help to address issues. 
o Better embed the training into the program curriculum and requirements 
for pre-service teachers. 
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o Closer align the training with standards. 
o Create trainings that are not an “add-on” but instead a new way to learn 
and teach the necessary topics and skills.  
 Employ different approaches to learning, including:  
o Internships. 
o Service-learning projects at local farms and/or at schools with a garden.  
 Begin training pre-service teachers early in their program (the pilot training took 
place in the semester directly before the student teaching experience, the third 
year of the program), and integrate aspects throughout. 
 Spread the training out over the course of an entire year. This would require a 
sequence of courses and/or independent study options.  For example: 
o Winter – school garden funding, design and lesson plan development. 
o Spring – building the school garden and planting, lesson plan integration. 
o Summer – garden maintenance, lesson plan integration. 
o Fall – harvest and process produce, lesson plan integration, year-in-review 
and lessons learned, plan for the next year.  
Funding Trainings for Gardens 
 Funding is an additional issue to using school gardens as a teaching tool for pre-
service teachers.  Instructors will need to identify funding in order to cover the costs of 
the training.  These costs should include: supplies, transportation, food, insurance, other 
administrative costs.   
General issues to be aware of: 
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 Restrictions on funds – Many funding sources have specific requirements (healthy 
living, obesity prevention, community awareness).  Address these specific 
requirements in grant proposals, garden design and use.   
 Who needs to be at the table – A successful training will highlight the needs of 
school administrators, teachers, students, building and grounds staff, food service 
staff, parents and grandparents, and community volunteers (see Creating and 
Growing Edible Schoolyards: A How to Manual for School Professionals (p. 4).   
Sources of funding for school gardening trainings include:  
 Grants through university extension and local food institutes.  
 Funding opportunities through grocery stores, food co-ops, and agricultural-related 
businesses.  
 Private foundation grants.  
 Economic development grants.  
 Civic and community organizations (including Rotary, Chamber of Commerce, 
fraternal organizations).  In addition, these organizations are good sources of 
potential volunteers.   
Conclusion 
 This training is an important first step towards integrating tools for sustainability 
education, such as school gardens, into the curriculum of teacher education programs.  As 
sustainability education moves toward becoming a required component of the training of 
pre-service teachers, gardens provide tangible and empowering experiences to promote 
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awareness of the connections between the environment, society and economy. 
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Curriculum Project 
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Integrating Sustainability Education into the University Pre-Service Elementary 
Teacher Curriculum through the Use of School Gardens 
 
 
 
 
 
 
 
 
 
Introduction 
This curriculum is intended to provide pre-service elementary school teachers a 
sustainability learning experience in sustainable agriculture through the use of school 
gardens.  Using predominantly experiential learning, pre-service teachers will develop the 
necessary skills to educate future generations about sustainable agriculture, food systems, 
and sustainability (see Figure 1) as a general concept.   
 
 
 
 
 
 
 
 
 
 
Figure 1.  Sustainability as three concentric circles (Hart, 2000). 
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What is the Curriculum Design? 
This curriculum was developed based on the information gathered through the 
literature review and suggestions from experts in the field of elementary education, food 
systems and sustainable agriculture.  Each lesson plan reflects the value of sustainability 
education in higher education.  The curriculum is also experiential and active, focusing 
on gardens as a lens through which pre-service elementary education teachers can 
develop their own sustainability-literacy, while also developing their ability to teach 
about sustainability. 
The lesson plans in this curriculum were design using the Backward Design 
model (Wiggins & McTighe, 2005) (see Figure 2).  This model begins by identifying the 
goals and objectives of a particular lesson.  Next, the desired results of the lesson are 
identified.  Lessons are then designed with activities that promote the intended 
knowledge of the lesson.  Several theories, including constructivism, experiential 
education, multiple intelligences, and place-based learning, were used to frame the design 
of this curriculum.  Insights provided by the emerging field of educational neuroscience 
have also been integrated into the curriculum. 
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Figure 2.  Backwards Design blank template (Wiggins & McTighe, 2005).  
Who is this Curriculum for? 
This curriculum is designed for pre-service elementary education students in their 
junior year in a science education class, participating in a National Council for 
Accreditation of Teacher Education (NCATE) accredited teacher education program at a 
four-year university providing a program to license elementary school teachers.  
Although the curriculum is designed for science education courses, it is intended to 
provide students with an interdisciplinary experience.  The curriculum is broad enough so 
that it can be easily amended and applied in other subject areas.  The curriculum should 
be used with pre-service teachers prior to their student-teaching experience, generally in 
their third year of an education program.  This curriculum aims to enhance pre-service 
teachers‟ understanding of sustainability education and sustainable food systems so that 
they may apply what they‟ve learned to their student teaching experience.  
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What are the Outcomes? 
The measures are divided into short-term, intermediate and long-term outcomes.  The 
short-term outcomes of this curriculum include changes in the knowledge, awareness, 
skills and attitudes of pre-service teachers.  Project participants will: 
 Gain knowledge of the concept of sustainability (the balance between 
environment, society and the economy) through experiential learning. 
 Explain the role of gardens in sustainability education.  
 Apply their knowledge of elementary education to an experience with sustainable 
agriculture through school gardens. 
The intermediate and long-term outcomes measures are not assessed as part of this 
curriculum.  The intermediate outcomes include changes in the behavior and practices of 
pre-service teachers by: 
 Demonstrating the use of a school garden to integrate teaching of sustainable 
agriculture concepts and practices with student learning in health, language arts, 
math, science, and social studies. 
 Using school gardens to engage K-12 students in active learning about the 
ecological principles, knowledge, and skills related to specific sustainable 
agriculture practices (i.e. holistic planning, organics, integrated pest management, 
etc.).  
The long-term outcomes of training pre-service teachers about sustainable agriculture 
school gardens, as a vehicle to actively engage students, would be expected to include: 
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 Successful and ongoing education of K-12 students through the use of sustainable 
agriculture concepts and skills integrated with major subjects areas. 
 Teachers, students, and the community will increase their understanding of the 
importance of sustainable agriculture to their personal and their communities‟ 
health.  
How to Present this Curriculum 
The goal of this curriculum is that it will be integrated into existing pre-service 
teacher education courses.  The assumption is that the institution through which this 
curriculum will be presented (four year accredited university) will have access to garden 
facilities both on or near campus and in the surrounding community.  The curriculum 
should be implemented in either late spring (to accommodate planting experiences) or 
early fall (to accommodate harvest experiences).  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.  Photo of the “What does food mean to you?” brainstorm activity from a field 
test of this curriculum.  
 
This curriculum is designed for both in the classroom and in the field.  Many of 
the activities included in the curriculum are designed for use in the college classroom.  
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However, some of the activities, such planting, harvesting, and field trips, must take place 
outside the classroom (e.g. a garden site).  The components of this curriculum include 
local experts, in-class discussions and activities, field experiences, and a field trip to local 
farms.  
This curriculum has one unit and is comprised of four lesson plans, which focus 
on teaching about the concept of sustainability through gardens.  The lessons plans within 
this curriculum area designed to be implemented and completed within four, three-hour 
class periods.  The first lesson is designed to take a minimum of 2 hours including breaks.  
The other three lessons are designed to take 3 hours including breaks, as these lessons 
include time both in and outside of the classroom.  The lessons are presented in the 
following sequence: 
1. Introduction to sustainability with guest speaker (2 hrs including breaks 
and transitions) 
a. Introduction to Sustainability (50 min) 
b. Guest Speaker and conclusion (50 min)  
2. Introduction to School Gardens (3 hrs including breaks and transitions) 
a. Benefits of teaching through a garden (50 min) 
b. Logistics of school gardens (50 min) 
c. Lesson plan development (50 min) 
3. Garden Field Experience (3 hrs including breaks and transitions) 
a. School Garden Review and Exploration Activity (50 min) 
b. Lesson plan teaching and discussion (50 min) 
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c. Site Design and Planting/Harvesting (50 min) 
4. Sustainable Agriculture Field Trip and Final Discussion (3 hrs including 
breaks and transitions) 
a. Farm/garden tour (2 hrs) 
b. Final discussion (50 min)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.  Photo of a team of students creating a school garden lesson plan during the 
field test of this curriculum.  
 
Both the regular course instructor and guest instructors are intended to deliver the 
lessons.  Guest instructors, including the guest speaker in lesson one, bring thoughts, 
experience and perspectives of practitioners in the field to the classroom.  Students are 
expected to participate in the training in the same manner as they would during a typical 
class.  Students are asked to be active participants in the learning process (e.g. take notes, 
ask questions, participate in discussion, complete required assignments).  
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The majority of the instruction takes place near the classroom location.  
Additional instruction takes place in the field (field experience and field trip).  Field 
experiences take place at a garden or farm site, which may not be located in proximity to 
the regular classroom location.  The Field Trip lesson requires travel to several farm and 
garden sites.  Additional time may be required to facilitated travel to multiple locations.  
Evaluation 
Students will be assessed on their understanding of these major themes: 
1. What is sustainability? 
2. What is a food system, and what does it have to do with sustainability education? 
3. What is sustainable agriculture? 
4. How can a school garden be used to teach elementary students about 
sustainability, food systems and sustainable agriculture?  
Evaluating the effectiveness of student learning will occur through the following 
methods: 
 Student Portfolio of learning (assignments, journal entries, lesson plan) 
 Class discussion and Participation  
Required Resources 
 Creating and Growing Edible Schoolyards: A How to Manual for School 
Professionals 
(http://www.health.state.mn.us/divs/hpcd/chp/cdrr/nutrition/docsandpdf/Creatinga
ndGrowingEdibleSchoolyardsManual.pdf) 
 Arden Bucklin-Sporer, A. & Pringle, R.  (2010).  How to grow a school garden: A 
complete guide for parents and teachers.  Portland, OR: Timber Press.  
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Integrating Sustainability Education into the University Pre-Service Elementary 
Teacher Curriculum through the Use of School Gardens 
 
Lesson 1: Introduction to Sustainability 
Length of Lesson: 2 hours (including Guest Speaker, breaks and transitions)  
Lesson Overview: Sustainability is becoming an increasingly important concept for 
students at all levels.  Through the lens of agriculture and food systems, this lesson will 
provide students with a brief introduction to the concept of sustainability.   
 Students will also learn about how sustainability relates to food systems and 
agriculture from a guest speaker.   
 Students will have the opportunity to reflect on their personal understanding of 
sustainability and how they think sustainability can fit into their future teaching 
activities. 
SUSTAINABILITY EDUCATION THROUGH SCHOOL GARDENS 76 
 
 
Lesson Author: Brian Bluhm, 2016 
Lesson Topic: Introduction to Sustainability  
Length of Lesson: 120 minutes (including guest speaker, transitions and breaks) 
 
Stage 1 – Desired Results 
NCATE Approved Program Standard(s):  
 
Elementary Education – 5.1 Professional growth, reflection and evaluation  
 
“Candidates are aware of and reflect on their practice in light of research on teaching, 
professional ethics, and resources available for professional learning; they continually 
evaluate the effects of their professional decisions and actions on students, families and 
other professionals in the learning community and actively seek out opportunities to 
grow professionally,” (Association for Childhood Education International, 2007). 
 
Environmental Education – 2.2 Environmental Literacy of Candidates  
 
“Candidates demonstrate an understanding of the processes and systems that comprise 
the environment, including Earth as a physical system, the living environment, and 
human social systems and influences,” (North American Association for 
Environmental Education, 2007). 
 
Enduring Understandings 
 
Sustainability is the balance and 
interrelationships between the economy, 
society and environment. 
 
Sustainability is becoming an ever-
increasingly important concept the education 
of students at all levels.  
 
School gardens are an important teaching tool 
for about food systems, sustainable 
agriculture and the concept of sustainability.  
 
Essential Questions 
 
A. What does sustainability mean? 
 
B. How does the concept of 
sustainability relate to food systems 
and agriculture?  
 
C. How can food systems and 
agriculture be used for sustainability 
education in the elementary education 
context? (Central essential question 
throughout this unit.) 
 
Student objectives/learning outcomes  
 
Students will: 
I. Define sustainability.  
II. Describe how sustainability is an important concept in education. 
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III. Discuss sustainability education as it can be applied at the elementary education 
level. 
IV. Create and communicate a definition of sustainability as it relates to food 
systems and agriculture.  
Stage 2 – Assessment Evidence 
Performance Tasks  
 
 Students effectively apply the concept 
of sustainability with food systems 
and agriculture. 
 Students will apply the definition of 
sustainability to elementary education 
through a brainstorming exercise.  
 
Other Evidence 
 
 Students actively participate in 
activities 
 Students actively participate in 
the discussion on what 
sustainability is. 
 Students will journal class 
applications of how sustainable 
food systems fit into the 
elementary education curricula. 
 Students ask thoughtful 
questions pertaining to how 
sustainability can fit into their 
lives. 
Stage 3 – Learning Plan 
Learning Activities  
 
1. Materials and Resources: Farm to Plate to Farm Game materials (handout A); 
Creating and Growing Edible Schoolyards: A How to Manual for School 
Professionals (online manual); How to Grow a School Garden: A Complete 
Guide for Parents and Teachers (book); “Sustainability Defined” (handout B); 
“Sustainability as three concentric circles” (handout C); journal/notebook (for 
notes to be included in final portfolio assignment) 
 
2. Timeline:  
 Introduction to School Garden Unit (5 min.) 
 Farm to Plate to Farm Game (15 min.) 
 Introduction to Sustainability (30 min.) 
 Guest Speaker and Discussion (40 min.) 
 Discussion, Assignment and Conclusion (10 min.)  
 
3. Introductory activities: 
 
What did you eat today?   
1. Ask students what they ate today.  Students share ideas.  Where does 
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your food come from?  How does it get to you?  How does food relate 
to the concept of sustainability? Students share ideas. 
2. Briefly describe that the unit will used food systems and agriculture to 
investigate the concept of sustainability.  The outcome will be that they 
will learn how to use school gardens as a tool to teach about 
sustainability.  
3. Describe the assessment methods for the unit, including journal 
assignments, sustainable agriculture lesson plan, and reflections (photos, 
technical resources, teaching resources, ideas for future lessons, etc.) 
and the final portfolio of work collected during the unit. 
 
4. Developmental activities: 
 
Farm to Plate to Farm Game: Systems Thinking 
1. Distribute Farm to Plate to Farm playing cards (See Handout A) 
2. Ask students to identify how their card fits within the larger food system 
(from farm to your plate and back to the farm). 
3. Ask the students as a group to discuss how they might arrange their card 
in the wider system.  They should be thinking about what it takes to 
make this process happen.  Have students physically arrange themselves 
in a circle based on their assigned card. 
4. Once the students have arranged themselves, have each student read out 
loud their card.  Discuss the cycle, and have students re-arrange 
according to what the group decides. 
5. Once re-ordered, have everyone read their card again (there is not one 
necessarily correct order, the emphasis is to get students to think about 
the food system. 
6. Reflect as a group on the game.  Briefly explain that sustainability is 
about the interrelationships between environment, society, and 
economy.  The game highlights systems thinking.  Have students 
discuss how the interrelationships of sustainability (environment, 
society, economy) are reflected in the game.  
7. Discuss how food systems can be used to investigate the concept of 
sustainability.  
 
What is Sustainability? 
1. Distribute the “Sustainability Defined” handout (See Handout B). 
2. Have students review the definitions. 
3. Show students the “Sustainability as three concentric circles” (See 
Handout C) diagram and discuss.  
4. Discuss the definition of sustainable agriculture.  According to the 
Sustainable Agriculture Research Education (2012) organization, 
sustainable agriculture has three goals: 
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a. Profit over the long term 
b. Stewardship of our nation‟s land, air and water 
c. Quality of life for farmers, ranchers and their communities 
5. Discuss the definition of food system: “The food system spans the 
activities, people and resources involved in getting food from field to 
plate. Along the way, it intersects with aspects of public health, equity 
and the environment,” (Johns Hopkins Bloomberg School of Public 
Health, 2010). 
6. Journal Activities: 
a. Ask students to write a definition of sustainability as it relates to 
food systems and agriculture in their journal informed by the 
“Farm to Plate to Farm” game, “Sustainability Defined” 
definitions, “Sustainability as three concentric circles” diagram, 
as well as from their own experiences with the concept. 
b. Ask students to outline why is sustainability education important 
in elementary education and in their own lives? 
c. Ask students to apply their definition of sustainability as it 
relates to food systems and agriculture to their own 
understanding of elementary education and brainstorm 
appropriate activities.  
7. Ask students to group together to discuss. 
8. As a large group, ask students to share the highlights of the 
conversation.  Write these highlights on the board or another place all 
students can see. Take a picture of these highlights for documentation. 
 
Food Systems Guest Speaker 
1. Guest speakers can be effective in connecting the concepts of 
sustainability, food systems and sustainable agriculture to a real-world 
context.  Depending on the course in which this lesson is used, the guest 
speaker can represent one of many kinds of organizations: local school 
garden, local community garden program, community health program, 
STEM education program, etc.  
2. Students can also have the opportunity to learn about effective use of 
guest speakers through this addition to the lesson.  This discussion could 
focus on the following topics: 
a. Steps to identify and invite a guest speaker to present in a 
classroom. 
b. Providing the guest speaker with a clear explanation of the 
purpose and context of the presentation, and giving the guest 
speaker enough to prepare for the presentation (three weeks). 
c. Facilitating the presentation, discussion and/or activities while 
being aware of time limitations.   
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5. Closing activities: 
 
a. Conclusion – Review highlights from the conversation.  
a. What is sustainability?   
b. How does sustainability relate to food systems and agriculture? 
c. Why is sustainability education important in elementary 
education? How does sustainability relate to your own life? 
d. What does sustainability education have to do with food systems 
and sustainable agriculture? 
e. How can food systems and agriculture frame learning about 
sustainability in the elementary education context?  
b. Discussion of Upcoming Sessions: Introduction to School Gardens, 
Field Experience, and Field Trip 
c. Discussion of Assigned Readings: 
a. Online Manual: Creating and Growing Edible Schoolyards: A 
How to Manual for School Professionals 
(http://www.health.state.mn.us/divs/hpcd/chp/cdrr/nutrition/docs
andpdf/CreatingandGrowingEdibleSchoolyardsManual.pdf) 
b. Book: How to grow a school garden: A complete guide for 
parents and teachers. (Arden Bucklin-Sporer, A. & Pringle, R., 
2010) 
d. Assignments: 
a. Read the introduction in Creating and Growing Edible 
Schoolyards and the introduction and Chapter One “Why School 
Gardens?” in How to Grow a School Garden: A complete Guide 
for Parents and Teachers. 
b. Journal Assignment: Highlights of the section for you as you 
imagine your future teaching career. 
i. Why are school gardens important as teaching tools? 
ii. What can children learn through school gardens? 
iii. How can school gardens be used to teach students about 
sustainability?  
iv. Reflection on guest speaker: how was this discussion 
relevant to your future teaching career (to your curricula 
and to the lives of your students)?  What questions do 
you have?   
v. Identify 3-5 local resources for school gardens, 
sustainable agriculture and sustainability education 
available to teachers in your area.  
c. Read Chapter Two “Laying the Groundwork” in How to Grow a 
School Garden: A complete Guide for Parents and Teachers, 
and read Section One, Two, Seven and Eight of Creating and 
Growing Edible Schoolyards to prepare for discussion in lesson 
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two.   
Attachments (Handouts)  
 “Farm to Fork to Farm” game cards (see Handout A) 
 “Sustainability Defined” (see Handout B) 
 “Sustainability as three concentric circles” (see Handout C)  
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HANDOUT A – Farm to Fork to Farm Game 
 
The Farm to Fork to Farm game provides students with an opportunity work together to 
determine the yearly sequence of events in a food system.  This game be should be used 
during the “Farm to Fork to Farm Game: Systems Thinking” discussion.  Two versions of 
the game are included.  The first version provides students with a general idea.  The 
second version focuses on the yearly sequence of growing tomatoes.  The instructor 
should match the number of cards with the number of students by removing cards or 
adding additional cards using the blank cards. 
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Farm to Fork to Farm Game – Version One 
Created by Brian Bluhm, 2016 
Lesson One 
 
Farmer determines 
demand for produce 
 
Farmer determines 
times to plant 
 
Farmer creates a budget 
for the upcoming season 
 
Farmer purchases 
seeds 
 
Farmer purchases 
compost to improve the 
soil 
 
Farm starts seeds in 
greenhouse 
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Farmer prepares the 
soil 
 
Farmer plants early 
season crops 
 
Farmer waters seedlings 
 
Farmer weeds around 
seedlings 
 
Farmer thins out 
seedlings 
 
Farmer waters plants 
 
Farmer plants late 
season crops 
 
Farmer harvests early 
crops 
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Farmer sells early 
season produce at 
Farmers Market 
 
Farmer sells early 
season produce to 
Grocery Store 
 
Farmer harvests late 
season crops 
 
Farmer sells late season 
produce at Farmers 
Market 
 
Farmer sells late season 
produce to Grocery 
Store 
 
Grocer displays 
produce 
 
Family decides on meal 
ingredients 
 
Family purchases 
produce 
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Family prepares food 
 
Family eats food 
 
Family composts 
leftovers 
 
[place your own action 
here] 
[place your own action 
here] 
[place your own action 
here] 
[place your own action 
here] 
[place your own action 
here] 
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Farm to Fork to Farm Game – Version Two (Farmer and Tomato)  
Created by Brian Bluhm, 2016 
Lesson One 
 
The Winter Solstice 
The farmer plans for 
her summer crops. 
The farmer purchases 
tomato seeds. 
The farmer plants 
tomato seeds in the 
greenhouse. 
The tomato seedlings 
sprout. 
The farmer prepares 
the soil in the garden. 
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The last frost of the 
spring. 
The soil warms to 70 
degrees. 
The farmer transplants 
the tomato seedlings to 
the garden. 
The farmer fertilizes 
the tomato plants with 
compost. 
The farmer puts mulch 
around the tomato 
plants. 
The farmer weeds and 
thins the tomato plants. 
The Summer Solstice 
The tomato plants 
flower. 
SUSTAINABILITY EDUCATION THROUGH SCHOOL GARDENS 89 
 
 
Fruit begins to form on 
the tomato plants. 
The farmer stakes up 
the tomato plants. 
The days get shorter. 
The fruit ripens on the 
tomato plants. 
The farmer harvests 
tomatoes. 
The farmer sells the 
tomato fruit at the 
farmers’ market. 
The tomatoes 
purchased at the 
market are prepared 
into a tomato sauce. 
The food waste from the 
tomatoes used for the 
sauce is composted. 
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The farmer harvests 
the last of the tomatoes. 
The first fall frost. 
The farmer cans the 
extra tomatoes to use 
over the winter. 
The farmer prepares 
the garden for the 
winter. 
[place your own action 
here] 
[place your own action 
here] 
[place your own action 
here] 
[place your own action 
here] 
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HANDOUT B – Sustainability Defined 
 
This handout provides several examples of definitions of the concept of sustainability and 
sustainability education.  This handout should be used during the “What is Sustainability” 
discussion.  The purpose of the handout is to give students a common understanding of 
sustainability and sustainability education from which to build upon.  This handout uses 
definitions relevant to the University of Minnesota Duluth students.  Instructors should 
use definitions of sustainability relevant to their particular school setting.  
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Sustainability Defined 
Created by Brian Bluhm, 2016 
Lesson One 
 
Sustainability and sustainability education are defined based on the particular 
perspectives and objectives of different organizations and agencies.  Yet, each definition 
suggests a balance between environmental, social and economic spheres.   
 
United Nations 
“Sustainable development is development that meets the needs of today without 
compromising the ability of future generations to meet their own needs,” (1987). 
 
U.S. Environmental Protection Agency 
“Sustainability is based on a simple principle: Everything that we need for our survival 
and well-being depends, either directly or indirectly, on our natural environment. 
Sustainability creates and maintains the conditions under which humans and nature can 
exist in productive harmony, that permit fulfilling the social, economic and other 
requirements of present and future generations. Sustainability is important to making sure 
that we have and will continue to have, the water, materials, and resources to protect 
human health and our environment,” (2013).  
 
University of Minnesota Duluth Office of Sustainability 
“Put simply, sustainability is about being responsible with our resources. It is about not 
using more than our share. It is making sure there is enough, for all, forever,” (2015).  
 
Guideposts for a Sustainable Future Project  
(Sustainability Project/7
th
 Generation Initiative, n.d.) 
Well-being can be sustained when activities: 
1. Use materials in continuing cycles. 
2. Use continuously reliable sources of energy. 
3. Come mainly from the potentials of being human (i.e. creativity, communication, 
coordination, appreciation, and spiritual and intellectual development.) 
 
Long-term well-being is diminished when activities: 
1. Require continual inputs of non-renewable resources. 
2. Use renewable resources faster than their rate of renewal. 
3. Cause cumulative degradation of the environment. 
4. Require resources in quantities that undermine other people‟s well-being. 
5. Lead to the extinction of other life forms. 
 
Common Goals of Sustainability 
Although there are some disagreements among sustainability groups, there are 
remarkable similarities in their intentions and objectives. These include: concern for the 
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environment, the economy and social equity; understanding of our dependence on the 
health of natural systems (clean air, clean water, healthy soils and forests, biodiversity) 
for our survival and well-being; knowledge of the limits of the Earth‟s ecosystems and 
the detrimental impact of unchecked human activities (populations, pollution, economic 
growth); and a long-term, intergenerational perspective in actions and goals (Edwards, 
2005). 
 
 
Sustainability Education 
 
Sustainable Schools Project 
The Sustainable Schools Project defines education for sustainability as “learning that 
links knowledge, inquiry, and action to help students build a healthy future for their 
communities and the planet,” (2013). 
 
UNESCO 
“Education for Sustainable Development aims to help people to develop the attitudes, 
skills, perspectives and knowledge to make informed decisions and act upon them for the 
benefit of themselves and others, now and in the future. ESD helps the citizens of the 
world to learn their way to a more sustainable future,” (n.d.). 
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HANDOUT C - “Sustainability as three concentric circles” 
 
This handout provides students with common conceptualization of sustainability.  This 
image shows that an economy exists within a society and a society is bound by the limits 
of the environment.  This image can be either handed out to students and/or projected to 
help guide discussion during the “What is Sustainability?” section of the lesson.  
 
 
 
 
(Hart, 2000) 
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Integrating Sustainability Education into the University Pre-Service Elementary 
Teacher Curriculum through the Use of School Gardens 
 
Lesson 2: Introduction to School Gardens 
Length of Lesson:  170 minutes (3 hour class period with breaks) 
Lesson Overview:  
Students will build upon their understanding of sustainability, acquired through the 
activities in lesson one, to investigate the role of school gardens in sustainable agriculture 
and sustainability education.   
 Students will begin the lesson by sharing their reflections on lesson one and 
assignments (what is sustainability, school gardens as a teaching tool, guest 
speaker highlights and discuss local resources for school gardens, sustainable 
agriculture and sustainability education.   
 Students will investigate the logistics of planning, creating and managing a school 
garden through a role-playing activity.   
 Students will also work in groups to create an inquiry-based short lesson.   
 Students will reflect on food systems and agriculture as a method to teach about 
sustainability in the elementary education throughout the lesson.    
 
Extension Activity – Newspaper Pot Activity  
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Lesson Author: Brian Bluhm, 2016 
Lesson Topic: Introduction to School Gardens 
Length of Lesson: 170 minutes 
Stage 1 – Desired Results 
NCATE Approved Program Standard(s):  
 
Elementary Education – 5.1 Professional growth, reflection and evaluation  
 
“Candidates are aware of and reflect on their practice in light of research on teaching, 
professional ethics, and resources available for professional learning; they continually 
evaluate the effects of their professional decisions and actions on students, families and 
other professionals in the learning community and actively seek out opportunities to 
grow professionally,” (Association for Childhood Education International, 2007). 
 
 
Environmental Education – 2.2 Environmental Literacy of Candidates  
 
“Candidates demonstrate an understanding of the processes and systems that comprise 
the environment, including Earth as a physical system, the living environment, and 
human social systems and influences,” (North American Association for 
Environmental Education, 2007). 
 
Enduring Understandings 
 
Sustainability is the balance and 
interrelationships between the economy, society 
and environment. 
 
Sustainability is becoming an ever-increasingly 
important concept the education of students at all 
levels.  
 
School gardens are an important teaching tool for 
about food systems, sustainable agriculture and 
the concept of sustainability.  
 
Essential Questions 
 
A. Why are school gardens 
important teaching tools?  
 
B. Who are the different 
stakeholders in a school garden 
program?   
 
C. How can food systems and 
agriculture be used for 
sustainability education in the 
elementary education context? 
(Central essential question 
throughout this unit.) 
 
Student objectives/learning outcomes  
 
Students will: 
 
I. Discuss school gardens as a teaching tool in elementary education.  
SUSTAINABILITY EDUCATION THROUGH SCHOOL GARDENS 98 
 
 
 
II. Identify the needs of stakeholders in a school garden program. 
 
III. Explore inquiry and create an inquiry-based short lesson using school gardens.  
 
Stage 2 – Assessment Evidence 
Performance Tasks  
 
 Students will compare the needs of 
various stakeholders in a school garden 
program. 
 Students will create an inquiry-based 
short lesson plan.  
 
Other Evidence 
 
 Students actively participate 
in the discussion of lesson 
one assignments.  
 Students actively participate 
in the role-playing activity. 
 Students ask thoughtful 
questions pertaining to 
planning and managing 
school gardens and the 
practice of sustainability 
education in elementary 
education.  
Stage 3 – Learning Plan 
Learning Activities  
 
1. Materials and Resources: Creating and Growing Edible Schoolyards: A How 
to Manual for School Professionals (online manual); How to Grow a School 
Garden: A Complete Guide for Parents and Teachers (book); School Garden 
and Orchard Curriculum Resources (handout); Lesson Plan Worksheet 
(handout); laptop computers/access to the internet; journal/notebook (for notes 
to be included in final portfolio assignment) 
 
2. Timeline:  
 Review of Lesson One and Assignments (20 min.) 
 School Garden Stakeholder Role-Play (60 min. w/ a 10 min. break) 
 Creation of inquiry-based short lesson plan (60 min. w/ a 10 min. break) 
 Optional Newspaper Pot Activity (instructor will need to re-arrange 
times to include this activity) 
 Discussion, Assignment and Conclusion (10 min.) 
 
3. Introductory activities: 
 
Review Lesson One Highlights 
1. Review sustainability and sustainability education in the elementary 
education context. 
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2. Review the concepts of sustainable agriculture and food systems.  
3. Review the key points from the guest speaker. 
4. Discuss assigned reading questions: 
a. Why are school gardens important as teaching tools? 
b. What can children learn through school gardens? 
c. How can school gardens be used to teach students about 
sustainability? Examples include: community involvement, life 
skills (collaboration, communication, critical thinking), personal 
sustainability (health, how to prepare meals) 
5. Share local resources for school gardens, sustainable agriculture and 
sustainability education.  Collect on the board or in a document to share 
with students.  
 
What does food mean to you? 
1. Ask students to describe the meaning they attach to food in one word. 
2. Collect students‟ ideas. 
3. Discuss how food has a personal meaning for people, and how food can 
be used as a lens through which to make the concept of sustainability 
more tangible.  
 
4. Developmental activities: 
 
School Garden Program Stakeholder Role Play (Note: Be sure to allow 
adequate time for the role play to take the full course of discussion.) 
1. Ask students to discuss key points from the assigned reading of Chapter 
Two “Laying the Groundwork” in How to Grow a School Garden: A 
complete Guide for Parents and Teachers, and read Section One – Two 
of Creating and Growing Edible Schoolyards.  
2. Break the class into small teams of six students.  
3. Assign roles to each student in each group based on the stakeholders 
outlined in Section One of Creating and Growing Edible Schoolyards 
(teachers, building/grounds/maintenance staff, food service staff, 
students, parents, community volunteers).  
4. Ask students to review the descriptions and concerns of their assigned 
stakeholder role.  
5. Using Handout D as a guide, ask students to develop goals and an action 
plan for their garden as a team.  Students can create a document based 
on the suggestions from Section Two of Creating and Growing Edible 
Schoolyards (see Handout D and Example Edible Schoolyard Garden 
Policies in Creating and Growing Edible Schoolyards beginning on p. 
28).  
6. Reflect as a group on the activity.  Ask each team to describe their goals 
and action plan. Discuss the different concerns of each stakeholder.   
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Inquiry-based Short Lesson Plan 
1. Ask students to create a short lesson based on the teaching and learning 
method of inquiry.  According to Jacobson, McDuff, & Monroe (2006), 
inquiry is “structuring a learning opportunity to engage learners in the 
process of pursuing their questions,” (p. 50).  Through inquiry-based 
learning, the instructor guides learning through specific questions to 
build curiosity in the topic with learners.  Inquiry-based learning is 
influenced by Kolb‟s Experiential Learning Cycle, and students taking 
part in an inquiry-based lessons are encouraged to build upon prior 
knowledge to pursue a greater understanding of the topic being explored 
(Jacobson, McDuff, & Monroe, 2006, p. 45-50).  Jacobson, McDuff, & 
Monroe (2006, p. 45) note that through inquiry, learners: 
a. Actively question 
b. Engage in an experience 
c. Seek information 
d. Use that information to make sense of the world 
 
Additional information about inquiry can be found in Outdoor 
Education: Methods and Strategies (Gilbertson, Bates, McLaughlin, & 
Ewert, 2006) (see Handout C). 
 
2. Explain the assignment to students: 
a. Create a short lesson for the assigned grade level and subject 
using the resources available (Handout A), the assigned readings 
and any other resources.  
b. Use the Backwards Design Lesson Plan Worksheet (Handout B)  
c. Lessons should be no longer than 10 minutes (or less depending 
on the size of the class) in duration.  
d. Lessons should include a hands-on/experiential component in a 
garden space.   
e. Lessons should also aim to teach a simple concept of 
sustainability, sustainable agriculture and/or food systems.   
f. Students will be teaching their lesson plan to a group of their 
peers during the next lesson at a garden field site.  
3. Distribute School Garden and Orchard Curriculum Resources (see 
Handout A) and Lesson Plan Worksheet (see Handout B).   
4. Project the School Garden and Orchard Curriculum Resources and 
explore some of the links to resources.  Students can also use resources 
available in the assigned readings (see Section Seven “Linking Edible 
Schoolyards to School Curriculum” and Section Ten “Garden 
Resources” in Creating and Growing Edible Schoolyards, and Chapter 
9 “Year-Round Garden Lessons and Activities” and the “Resources” 
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section of How to Grow a School Garden. 
5. Break the class into small groups (the number of students in each group 
depends on the number in the class).  Assign groups a grade level (First 
or Third) and subject (Mathematics, Social Studies, Science, Language 
Arts, Health and Physical Education).  Students will need to complete 
this assignment before the next class period at a garden field site.  
 
Extension activity - Newspaper Pots 
1. Creating pots for starting seeds using old newspapers is an easy garden 
activity for future teachers to use as an introduction to food systems in 
their classrooms.  Materials needed: newspaper, potting soil, old jars, 
scissors, and seeds (tomatoes work well). 
a. Wrap strips of newspaper around a jar.  Tuck in the extra 
newspaper into the opening of the jar.  Pull the rolled newspaper 
off the jar (the newspaper should be in the shape of the jar.  It 
should stand on the section of newspaper folded into the jar 
making a pot.  
b. Fill the newspaper pot with soil.  The newspaper pot with soil 
should stand upright. 
c. Plant seeds in the soil.  Follow growing instructions on the seed 
packet. 
2. Additional information and instructions can be found online by 
searching “newspaper planting pots” or similar keywords.  
 
5. Closing activities: 
 
1. Conclusion – Review highlights from both lessons. 
a. What is sustainability?   
b. How does sustainability relate to food systems and agriculture? 
c. Why is sustainability education important in elementary 
education? How does sustainability relate to your own life? 
d. How does sustainability education have to do with food systems 
and sustainable agriculture? 
e. How can food systems and agriculture frame learning about 
sustainability in the elementary education context?  
i. Why are school gardens important as teaching tools? 
ii. What can children learn through school gardens? 
iii. How can school gardens be used to teach students about 
sustainability?  
f. How can inquiry learning be applied to sustainability education 
in elementary education?  
2. Discussion of Upcoming Sessions – Field Experience and Field Trip 
a. Review the lesson plan assignment.  Students will be teaching 
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this lesson plan to their peers during the next lesson. 
i. Remind students to bring everything the need for the 
lesson to the field experience.  
b. Describe the field experience (each field experience will be 
unique depending on the location  
i. Students need to dress for the weather. 
ii. Students need to prepare for their comfort.  Describe if 
students need to bring snacks and water, and describe the 
restroom situation (depending on the location of the field 
experience).  
iii. Ask students to bring their journals and assigned 
readings (readings will be helpful in the garden design 
discussion).  
iv. Students may need to arrange transportation (depending 
on the location of the field experience).  
3. Assignments: 
a. Read Section Three, Four, Five, Six, Nine and Ten of Creating 
and Growing Edible Schoolyards and Chapter Three “Getting 
the most from your site”, Chapter Four “Ground Breaking, 
Budgeting and Fundraising”, Chapter Five “Developing your 
school garden program”, Chapter Six “A healthy outdoor 
classroom” and Chapter Seven “Tricks of the Trade” in How to 
Grow a School Garden: A complete Guide for Parents and 
Teachers. 
b. Journal Assignment: Highlights of the section for you as you 
imagine your future teaching career. 
i. What are some key issues (environmental, financial, 
scheduling, etc.) to be aware of when designing, planting 
and maintaining a school garden? 
ii. What does classroom management look like in a school 
garden?  
iii. Other highlights for sustainability education (focusing on 
food systems and sustainable agriculture) that can be 
learned in a school garden. 
 
Attachments (Handouts)  
 School Garden and Orchard Curriculum Resources (see Handout A) 
 Backward Design Lesson Plan Worksheet and Inquiry Handout (see Handout 
B) 
 Inquiry Handout (see Handout C) 
 Garden Goals and Action Plan Worksheet (see Handout D) 
 
References 
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HANDOUT A – School Garden and Orchard Curriculum Resources 
 
This handout includes suggested resources for pre-service teachers to use while they are 
creating their own school garden lesson plans.  Several of the resources included are 
specific to the Duluth, MN area.  Students can look for similar resources in their area as 
the resources listed.  
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School Garden and Orchard Curriculum Resources  
Created by Brian Bluhm, 2016 
Lesson Two 
 
Books 
 
Appel, G. & Jaffe, R. (2007). Growing classroom: Garden-based science. National 
Gardening Association. 
 
Arden Bucklin-Sporer, A. & Pringle, R. (2010). How to grow a school garden: A 
complete guide for parents and teachers. Portland, OR: Timber Press.  (See 
Resources section beginning on page 197) 
 
Dunn, Niall. (2013). Easy compost: BBG guides for a greener planet. New York: 
Brooklyn Botanical Garden. 
 
Hannemann, M., Hulse, P., Johnson, B., Kurland, B., & Patterson, T. (2007). Gardening 
with children. Brooklyn, New York: Brooklyn Botanic Garden. 
 
Kite, P.L., (1995). Gardening wizardry for kids. Hauppauge, New York: Barron‟s 
Educational Series, Inc. 
 
 
 
Online Resources 
 
Creating and Growing Edible Schoolyards: A How to Manual for School Professionals 
 http://www.health.state.mn.us/divs/hpcd/chp/cdrr/nutrition/docsandpdf/Creatinga
ndGrowingEdibleSchoolyardsManual.pdf  (See Section Ten: Garden Resources 
beginning on page 17) 
 
Grow to Learn NYC 
 http://growtolearn.org/ 
 
Nutrition to Grow On - California Department of Education 
 http://www.cde.ca.gov/ls/nu/he/nrttogrow.asp 
 
Additional Websites 
 
Minnesota Farm to School Program 
 http://www.extension.umn.edu/food/farm-to-school/ 
 
School Gardens 
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o http://www.extension.umn.edu/food/farm-to-school/school-gardens/ 
 
School Orchard in Moorhead - Moorhead Public Schools planted apple trees 
on its school grounds, paid for with Farm to School pilot funds from the 
Minnesota legislature. The district planted 100 apple trees in 7 different 
varieties at 6 schools throughout the district in hopes of feeding students for 
years to come. 
o https://www.moorheadschools.org/ 
 
New Hampshire Farm to School Program 
 www.nhfarmtoschool.org/ 
 
Apple Resources 
 http://www.nhfarmtoschool.org/apple-resources 
 
Shelburne Farms‟ Sustainable Schools Project 
 http://sustainableschoolsproject.org/ 
 
 
 
Sustainable Agriculture Research & Education (SARE) Resources 
 
Sustainable Agriculture Resources & Programs for K-12 Youth 
 http://www.sare.org/Learning-Center/Courses-and-Curricula/Sustainable-
Agriculture-Resources-and-Programs-for-K-12-Youth 
 
Youth Education Curriculum Guides 
 http://www.sare.org/Learning-Center/Courses-and-Curricula/Youth-Education-
Curriculum-Guides 
o Teaching the Food System 
 http://www.jhsph.edu/research/centers-and-institutes/teaching-the-
food-system/ 
o Journey to Planet Earth: Land of Plenty, Land of Want 
 http://www.pbs.org/journeytoplanetearth/programs/land-plenty-
land-want/ 
 
 
 
Local Organizations 
 
Duluth Community Garden Program 
 http://www.duluthcommunitygarden.org/ 
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Healthy Duluth Area Coalition 
 http://healthyduluth.org/ 
 
Lake Superior Sustainable Farming Association 
 http://lssfa.org/ 
 
North Central SARE 
 http://www.northcentralsare.org/ 
 
UMD Sustainable Agriculture Project (SAP) 
 http://www.d.umn.edu/cscd/sap/main/index.php 
 
 
 
Minnesota State K-12 Academic Standards 
http://education.state.mn.us/MDE/EdExc/StanCurri/K-12AcademicStandards/index.htm 
 
Minnesota K-12 Academic Standards English Language Arts  
http://education.state.mn.us/MDE/EdExc/StanCurri/K-
12AcademicStandards/LangArts/index.html 
 
Minnesota K-12 Academic Standards Health and Physical Education 
http://education.state.mn.us/MDE/EdExc/StanCurri/K-
12AcademicStandards/HealthPhysEduc/index.html 
 
Minnesota K-12 Academic Standards Mathematics 
http://education.state.mn.us/MDE/EdExc/StanCurri/K-12AcademicStandards/Math/index.html 
 
Minnesota K-12 Academic Standards Science  
http://education.state.mn.us/MDE/EdExc/StanCurri/K-12AcademicStandards/Science/index.htm 
 
Minnesota K-12 Academic Standards Social Students 
http://education.state.mn.us/MDE/EdExc/StanCurri/K-
12AcademicStandards/SocialStudies/index.html 
 
 
Minnesota Department of Education STEM 
http://education.state.mn.us/MDE/EdExc/StanCurri/K-
12AcademicStandards/STEMScienceTechnologyEngineeringandMathematics/index.htm 
 
“STEM education provides intentionally designed and linked learning experiences for 
students to develop and apply understandings of science, technology, engineering, and 
mathematics concepts and processes. Integrated STEM education exemplifies standards-
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based, best practice instruction from each field to explore relevant questions and 
problems based in the natural and designed world.” 
 
 
 
School Gardens in Duluth, Minnesota (I.S.D. #709) 
 Congdon Elementary 
 Duluth East High School 
 Homecroft Elementary 
 Lincoln Park Middle School 
 Lowell Elementary 
 Myers-Wilkens Elementary 
 Piedmont Elementary  
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HANDOUT B - Backward Design Lesson Plan Worksheet 
 
This handout is an outline of the backward design model (Wiggins & McTighe, 2005).  
Students should use this outline to design their Inquiry-based Short Lesson Plan.  An 
outline of the concept of inquiry as a teaching method is also included for students.  
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Backward Design Lesson Plan Worksheet 
Wiggins, G. & McTighe, J. (2005). In Glisczinski, D. (2015). Educ 4501. University of 
Minnesota Duluth. Retrieved September 3, 2015 and Adapted from 
http://www.d.umn.edu/~dglisczi/4501web/4501Notes/UBD_Template_blank-
1.doc 
 
Lesson Author: 
Lesson Topic: 
Grade level: 
Length of lesson: 
 
Stage 1 – Desired Results 
Content Standard(s): 
 
 
Enduring Understandings 
 
 
 
 
Essential Questions 
 
A 
B 
C 
 
Student objectives/learning outcomes 
 
Students will: 
 
I 
 
II 
 
III 
 
Stage 2 – Assessment Evidence 
Performance Tasks 
  
 
 
 
 
 
Other Evidence 
  
Stage 3 – Learning Plan 
Learning Activities 
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HANDOUT C – Inquiry as a Teaching Method 
 
This handout provides an overview of inquiry-based learning and inquiry as teaching 
method.  The instructor may want to provide additional resources about inquiry-based 
learning.    
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Inquiry Handout 
Created by Brian Bluhm, 2016 
Lesson Two  
 
What is inquiry? 
 
According to Jacobson, McDuff, & Monroe (2006), inquiry is “structuring a learning 
opportunity to engage learners in the process of pursuing their questions,” (p. 50).  
Through inquiry-based learning, the instructor guides learning through specific questions 
to build curiosity in the topic with learners.  Inquiry-based learning is influenced by 
Kolb‟s Experiential Learning Cycle, and students taking part in an inquiry-based lessons 
are encouraged to build upon prior knowledge to pursue a greater understanding of the 
topic being explored (Jacobson, McDuff, & Monroe, 2006, p. 45-50).  Jacobson, McDuff, 
& Monroe (2006, p. 45) note that through inquiry, learners: 
 Actively question. 
 Engage in an experience. 
 Seek information. 
 Use that information to make sense of the world. 
 
 
What are the steps using inquiry as a teaching method? 
 
Kindsvatter, Wilen, and Isher (1996) (as cited in Gilbertson, Bates, McLaughlin, & 
Ewert, 2006, p. 119-120) recommend the following steps for using inquiry as a teaching 
method: 
 Identify and clarify the problem. 
 Form hypotheses. 
 Collect data. 
 Analyze and interpret data to test hypotheses. 
 Draw conclusions.  
 
 
References 
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HANDOUT D – Garden Goals and Action Plan Worksheet 
This handout provides a guide for students working through the School Garden Program 
Stakeholder Role Play activity.  This worksheet is adapted from Creating and Growing 
Edible Schoolyards: A How to Manual for School Professionals. 
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Garden Goals and Action Plan Worksheet  
Created by Brian Bluhm, 2016  
Lesson Two 
Adapted from Creating and Growing Edible Schoolyards: A How to Manual for School 
Professionals (p. 4) 
 
The Edible Schoolyard Advisory Committee is in charge of identifying the goals and 
objectives of the garden.  Invite all members to participate in the creation of the 
goals, objectives, and action plan. 
 
Do not forget to discuss how the garden is to be maintained during the summer months 
and determine how the fruits of the harvest with be enjoyed. 
 
Use these questions as a guide to develop the goals and objectives: 
1. What is the purpose for creating this garden? 
2. What are the benefits and challenges in creating a garden? 
3. How will the garden be funded? 
4. Who will be in charge of supervising the garden activities?  
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The action plan provides clarity, visibility and a level of commitment and 
responsibility necessary to achieve the goals and objectives.  It should identify: 
1. The individual tasks necessary to achieve the garden plan. 
2. The resources needed (both tangible and non-tangible). 
3. The budget. 
4. Individual roles and responsibilities. 
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Integrating Sustainability Education into the University Pre-Service Elementary 
Teacher Curriculum through the Use of School Gardens 
 
Lesson 3: Garden Field Experience 
Length of Lesson:  170 minutes (3 hour class period with breaks) 
Lesson Overview:   
Students will apply their knowledge of sustainability, sustainable agriculture and delivery 
of sustainability education through the use of school gardens, acquired through lessons 
one and two, while participating in experiential learning at a field site.  
 Students will begin the lesson by reflecting and discussing highlights from lessons 
one and two.  Students will use discuss experiential learning as a teaching 
methodology.  
 Students will explore the selected field site and participate in a guided discovery 
lesson focused on site design.  Students will then reflect and journal their 
experience.  
 Students will teach their inquiry-based lesson plan to their peers.   
 Students will design a school garden space using available resources from the 
assigned readings to inform their choices.   
 Students will also have the opportunity to plant in the available garden space.   
 At the end of the lesson, students will be guided to reflect on their experience and 
apply lessons learned to their future teaching career.  
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Lesson Author: Brian Bluhm, 2016 
Lesson Topic: Garden Field Experience  
Length of Lesson: 170 minutes 
 
Stage 1 – Desired Results 
NCATE Approved Program Standard(s):  
 
Elementary Education – 5.1 Professional growth, reflection and evaluation  
 
“Candidates are aware of and reflect on their practice in light of research on teaching, 
professional ethics, and resources available for professional learning; they continually 
evaluate the effects of their professional decisions and actions on students, families and 
other professionals in the learning community and actively seek out opportunities to 
grow professionally,” (Association for Childhood Education International, 2007). 
 
Environmental Education – 2.2 Environmental Literacy of Candidates  
 
“Candidates demonstrate an understanding of the processes and systems that comprise 
the environment, including Earth as a physical system, the living environment, and 
human social systems and influences,” (North American Association for 
Environmental Education, 2007). 
 
Enduring Understandings 
 
Sustainability is the balance and 
interrelationships between the economy, society 
and environment. 
 
Sustainability is becoming an ever-increasingly 
important concept the education of students at all 
levels.  
 
School gardens are an important teaching tool 
for about food systems, sustainable agriculture 
and the concept of sustainability.  
 
Experiential learning is a powerful approach to 
educate students about sustainability.  
 
Essential Questions 
 
A. Why are school gardens 
important teaching tools?  
 
B. What are the highlights of 
teaching and learning in a garden?   
 
C. How does the experience of 
actually planning, planting and 
growing a garden help to educate 
students about sustainability? 
 
D. How can food systems and 
agriculture be used for 
sustainability education in the 
elementary education context? 
(Central essential question 
throughout this unit.) 
Student objectives/learning outcomes  
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Students will: 
 
I. Discuss experiential learning as it relates to school gardens as a teaching tool in 
elementary education.  
 
II. Teach an inquiry-based short lesson using school gardens to peers.  
 
II. Synthesize information (readings and available resources) to design and plant a 
school garden plot.  
Stage 2 – Assessment Evidence 
Performance Tasks  
 
 Students will review key themes of 
sustainability education through school 
gardens. 
 Students will participate in a guided 
discovery experience. 
 Students will teach an inquiry-based 
short lesson plan to their peers.  
 Students will participate in hands-on site 
design and planting activities.   
 
Other Evidence 
 
 Students actively participate 
in the discussion of key 
themes.  
 Students actively participate 
in the guided discovery 
lesson and short lesson 
plans.  
 Students ask questions 
pertaining to planning and 
managing school gardens 
and the practice of 
sustainability education in 
elementary education.  
Stage 3 – Learning Plan 
Learning Activities  
 
6. Materials and Resources: Creating and Growing Edible Schoolyards: A How 
to Manual for School Professionals (online manual); How to Grow a School 
Garden: A Complete Guide for Parents and Teachers (book); Guided 
Discovery Worksheet (handout); Completed lesson plans; journal/notebook and 
camera (for notes and pictures to be included in final portfolio assignment); an 
empty garden space; seeds and/or seedlings to plant; access to garden tools 
(trowels, watering can, gloves, etc.). Extra time needed for set-up of planting. 
 
7. Timeline:  
 School Garden Review and Guided Discovery Activity (50 min and a 10 
min. break) 
 Peer teaching of inquiry-based short lesson plan (50 min. and a 10 min. 
break) 
 Site Design and Planting/Harvesting (40 min) 
 Discussion, Assignment and Conclusion (10 min.) 
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Introductory activities: 
 
Discussion of Lesson One and Two Highlights 
1. Review sustainability and sustainability education in the elementary 
education context.  
a. What is sustainability?   
b. Why is sustainability education important in elementary 
education? 
c. How does sustainability relate to your own life? 
2. Review the concepts of sustainable agriculture, food systems and key 
points from the guest speaker.  
a. What does sustainability education have to do with food systems 
and sustainable agriculture? 
b. How can food systems and agriculture frame learning about 
sustainability in the elementary education context?  
3. Review the highlights of using school gardens as teaching tools: 
a. Why are school gardens important as teaching tools? 
b. What can children learn through school gardens? 
c. How can school gardens be used to teach students about 
sustainability? Discuss Journal Assignments:  
d. What are some key issues (environmental, financial, scheduling, 
etc.) to be aware of when designing, planting and maintaining a 
school garden? 
e. What does classroom management look like in a school garden?  
f. Other highlights for sustainability education (focusing on food 
systems and sustainable agriculture) that can be learned in a 
school garden. 
 
Discussion of Experiential Learning 
1. Give students a definition of Experiential Education: “Experiential 
education is a philosophy that informs many methodologies in which 
educators purposefully engage with learners in direct experience and 
focused reflection in order to increase knowledge, develop skills, clarify 
values, and develop people's capacity to contribute to their 
communities,” (Association for Experiential Education, 2015).  
2. Ask students to discuss their experience with experiential learning as 
students. 
a. Have they experienced and/or used experiential learning as a 
teaching method?   
b. How has experiential learning enhanced your teaching and 
learning?  
3. Based on the definition, ask students to describe reasons why 
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experiential learning is important for sustainability education.  
4. Ask students to discuss how school gardens can be used in an 
experiential learning methodology of teaching sustainability.  
 
Developmental activities: 
 
Guided Discovery   
1. Distribute the Guided Discovery Worksheet (Handout A).  Discuss 
guided discovery with students (see Gilbertson, Bates, McLaughlin, & 
Ewert, 2006).  
2. Break students into small groups and ask students to explore the field 
site using the worksheet and the assigned readings to frame the 
experience (see Chapter 3 “Getting the Most from Your Site” and 
Chapter 6. “A Healthy Outdoor Classroom” in How to Grow a School 
Garden, and Section Three “Designing the Edible Schoolyard” and 
Section Four “Planting the Edible Schoolyard” in Creating and 
Growing Edible Schoolyards). 
3. Once the lesson is complete, ask students to journal on what they 
experienced.  Each field site will be unique (on-campus, urban setting, 
rural setting).  
a. What do you hear, smell, see, feel and taste?  
b. How did the guided discovery lesson help to focus the 
experience? 
c. How can you use guided discovery as a sustainability 
education/school garden method?   
d. Bring students back together.  Ask students to briefly share their 
highlights with the group.  Collect students‟ statements to share.  
 
Inquiry-based Short Lesson Plan Peer Teaching 
1. Explain that students will be peer teaching their inquiry-based lesson 
(assigned in lesson 2).  Break the class into two groups depending on 
their lesson plan grade level (first grade or third grade). 
2. Ask students to take turns teaching their inquiry-based short lesson plan 
to their peers.  Make sure to provide adequate time for all students to 
complete their lessons.  
3. Once all students have taught their lessons, review highlights from the 
activity.  Based on your experience creating and participating in inquiry-
based garden lessons:  
a. How was experiential education used to teach about 
sustainability, sustainable agriculture and food systems?  
b. What have you learned about teaching an elementary education 
lesson in a school garden?  
c. What classroom management concerns do you anticipate and 
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how can you address concerns (see How to Grow a School 
Garden p. 94, 122-125).  
 
 
Figure 1. Elementary Education students creating garden-based lesson plans. 
 
Site Design and Planting 
This activity is intended to give students the opportunity to apply some of the 
concepts from discussions and the assigned readings about site design.  The 
complexity of this activity will depend on access to seeds, plants, planting 
space and the size of the class.  See Chapter 8 “Planting, Harvesting, and 
Cooking in the Garden” in How to Grow a School Garden and Section Ten of 
Creating and Growing Edible Schoolyards for information on choosing 
vegetables/plants for this activity.  This activity can also be re-designed as a site 
design and harvesting activity depending on the time of year and location.  
Encourage students to take pictures to document learning and include in their 
final portfolio assignment.  
 
1. Describe the activity to students: Using what you‟ve learned so far, and 
the materials available (plants/seeds, assigned readings, garden space) 
design and plant a garden.  
2. Ask students to discuss readings on site design and review the guided 
discovery activity (see Section Three, Four, Five of Creating and 
Growing Edible Schoolyards and Chapter Three “Getting the most from 
your site,” Chapter Six “A healthy outdoor classroom” and Chapter 
Seven “Tricks of the Trade” in How to Grow a School Garden either in 
small groups or as a large group (depending on the size of the class).  
Needs to consider:  
a. Access to sunlight and water 
b. Accessibility of the space 
c. Types of plants and educational goals of the garden space  
3. Ask students to create a garden design to optimize student learning 
using the available space and seeds and/or seedlings in their journal.  
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Ask students to detail their rationale.  
4. Next, using the materials available, ask students to plant the empty 
garden space using their site design as a guide.  Depending on the 
available seeds/plants, space, and garden tools, this could be an 
individual or group activity.  Follow planting instructions provided on 
plants/seeds.  
5. Ask students to discuss the experience and what they would apply to 
their future teaching activities.  
a. How is planting a garden experiential education? 
b. What are the major considerations you need to be aware of when 
designing and planting a garden with your future students?  
c. What can students learn about sustainability, sustainable 
agriculture and food systems by designing and planting a 
garden?  
 
 
Figure 2. Students planting in a school garden demonstration site. 
 
Closing activities: 
 
1. Conclusion – Review highlights from each lesson.  Examples of discussion 
questions include:  
a. What is sustainability?   
b. How does sustainability relate to food systems and agriculture? 
c. Why is sustainability education important in elementary education? 
How does sustainability relate to your own life? 
d. How does sustainability education have to do with food systems and 
sustainable agriculture? 
e. How can food systems and agriculture frame learning about 
sustainability in the elementary education context?  
iv. Why are school gardens important as teaching tools? 
v. What can children learn through school gardens? 
SUSTAINABILITY EDUCATION THROUGH SCHOOL GARDENS 123 
 
 
vi. How can school gardens be used to teach students about 
sustainability?  
f. What are some key issues (environmental, financial, scheduling, 
etc.) to be aware of when designing, planting and maintaining a 
school garden? 
g. Reflect on teaching a lesson in a school garden.  
i. What does classroom management look like in a school 
garden?  
ii. What is the role or potential of inquiry, experiential 
education and guided discovery? 
h. What are the highlights and lessons learned of designing and 
planting a garden?  
2. Discussion of Upcoming Session – Field Trip 
a. Describe the field trip (each field trip will be unique depending on 
the locations available to visit in the area).  
i. Students need to dress for the weather. 
ii. Students need to prepare for their comfort.  Describe if 
students need to bring snacks and water, and describe the 
restroom situation (depending on the locations of the field 
trip). 
iii. Students may need to arrange transportation (depending on 
availability transportation options, such as a bus).  
3. Assignments: 
a. Journal a response to the question “How does your experience at the 
field site impact your understanding of sustainability education in 
elementary education?” 
b. Identify major opportunities and barriers to teaching in a school 
garden.  Include references to your experiences at the field site.  
c. Read Chapter Eight “Planting, Harvesting, and Cooking in the 
Garden”, Chapter Nine “Year-Round Garden Lessons and 
Activities” in How to Grow a School Garden: A complete Guide for 
Parents and Teachers to gain an understanding of further school 
garden activities.   
d. Read Chapter Ten “A decade in a School Garden” in How to Grow a 
School Garden: A complete Guide for Parents and Teacher.  Reflect 
on highlights described in this chapter in your journal.  What can 
you expect as an elementary educator using school gardens to teach 
about sustainability?  
e. Reflect on the upcoming field trip in your journal.  What questions 
do you have for the various sites you will visit? (Make this question 
more specific based on the field trip sites arranged.)  
 
Attachments (Handouts)  
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 Guided Discovery Definition and Garden Field Site Guided Discovery Activity 
(see Handout A).  
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Handout A – Guided Discovery Definition and Garden Field Site Guided Discovery 
Activity 
 
The purpose of this guided discovery activity is two-fold.  First, pre-service teachers will 
have the opportunity to explore the garden field site through a guided discovery 
experience.  The students will identify and describe aspects of the garden purpose, site 
design and use as identified by the assigned texts.  Secondly, the experience of actually 
taking part in a guided discovery lesson will give students a better understanding of the 
method.  Students will be asked to reflect on how guided discovery can be used as a 
method in their future sustainability education activities.  
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Garden Field Site Guided Discovery Activity  
Created by Brian Bluhm, 2016 
Lesson Three  
 
In small groups, explore the garden field site.  Take special note of what you sense 
(touch, taste, smell, feel, hear).  Use the following questions to frame your experience of 
the site: 
 
 How is sustainability reflected in this garden space (site design, educational goals, 
location and population served, economic drivers)?  
 How can guided discovery be used in sustainability education through school 
gardens (connections between environment/society/economy, systems thinking, 
etc.)?   
 
Example Guided Discovery Questions 
 
1. Does the garden site receive direct sunlight?  Is the space designed to receive 
optimal daylight? 
 
 
 
 
 
2. How is water supplied to the site (natural sources, rain barrel, location of spigots, 
etc.)?  
 
 
 
 
 
3. What kind(s) of planting beds are used in this space (raised bed, in-ground, 
planters)?  What factors could have played a role in the decision to use these 
kinds of planting beds?  
 
 
 
 
 
4. Do you see evidence of management of soil health (compost, cover crops, mulch, 
etc.)? If so, list the management methods you see, and describe how each 
promotes soil health.  
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5. What are the educational goals of this space?  How are the educational goals of 
this space reflected in the site design (use of certain plants, pathways, themed 
areas, etc.)?  
 
 
 
 
 
 
Review Questions 
 
How is sustainability reflected in this garden space (site design, educational goals, 
location and population served, economic drivers)?  
 
 
 
 
 
 
 
 
 
 
How can guided discovery be used in sustainability education through school gardens 
(connections between environment/society/economy, systems thinking, etc.)?   
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Integrating Sustainability Education into the University Pre-Service Elementary 
Teacher Curriculum through the Use of School Gardens 
 
Lesson 4: Sustainable Agriculture Field Trip and Final Discussion 
Length of Lesson:  170 minutes (3 hour class period with breaks as necessary) 
Lesson Overview:   
The goal of this field trip is to give pre-service elementary education teachers an 
experience in the many places sustainable agriculture is taking place in the local 
community.  This lesson will vary greatly depending on location and availability of 
community sites, transportation and costs.   
 Students will come away from this field trip with a greater understanding of the 
connections between environment, society and economy (the core of 
sustainability). 
 Students will view how sustainable agriculture is practiced by a variety of 
organizations and individuals in the local food systems. 
 Students will identify existing and potential connections and collaborations 
between the community and the classroom. 
 The lesson will end with a reflective discussion of the unit, addressing essential 
questions and providing students with a base from which to continue to learn 
about sustainability education and sustainable food systems.  Students will be 
guided to reflect on their experience and apply lessons learned to their future 
teaching careers.  
 
Extension Activity - Ideally, the unit will end with a shared meal featuring food from the 
local community.  Options include a meal at a local restaurant that features local food, 
class potluck featuring food from within 100 miles, picnic at local school garden, etc.     
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Lesson Author: Brian Bluhm, 2016 
Lesson Topic: Sustainable Agriculture Field Trip and Final Discussion 
Length of Lesson: 170 minutes 
Stage 1 – Desired Results 
NCATE Approved Program Standard(s):  
 
Elementary Education – 5.1 Professional growth, reflection and evaluation  
 
“Candidates are aware of and reflect on their practice in light of research on teaching, 
professional ethics, and resources available for professional learning; they continually 
evaluate the effects of their professional decisions and actions on students, families and 
other professionals in the learning community and actively seek out opportunities to 
grow professionally,” (Association for Childhood Education International, 2007). 
 
Environmental Education – 2.2 Environmental Literacy of Candidates  
 
“Candidates demonstrate an understanding of the processes and systems that comprise 
the environment, including Earth as a physical system, the living environment, and 
human social systems and influences,” (North American Association for 
Environmental Education, 2007). 
 
Enduring Understandings 
 
Sustainability is the balance and 
interrelationships between the economy, society 
and environment. 
 
Sustainability is becoming an ever-increasingly 
important concept in the education of students at 
all levels.  
 
Gardens are important teaching tools to educate 
about food systems, sustainable agriculture and 
the concept of sustainability.  
 
Sustainable agriculture is demonstrated at local 
schools, non-profits, farms and businesses.  
 
Essential Questions 
 
A. Why are gardens valuable 
teaching tools for sustainability, 
both at schools and in the 
community?   
 
B. How is sustainable agriculture 
being used in the local 
community? What are the intended 
outcomes of those gardens – or the 
community garden program? 
 
C.  How is sustainability reflected 
in community sustainable 
agriculture projects? 
 
C. How can food systems and 
agriculture be used for 
sustainability education in the 
elementary education context? 
(Central essential question 
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throughout this unit.) 
Student objectives/learning outcomes  
 
Students will: 
I. Apply knowledge to a community food system field experience. 
II. Synthesize understand of school gardens as a teaching tool in elementary education. 
 
Stage 2 – Assessment Evidence 
Performance Tasks  
 
 Students will participate in field trip 
experience. 
 Students will contribute to discussions by 
asking questions about sustainability, 
sustainable agriculture and food systems 
during the field trip. 
 Students complete a final portfolio as an 
assessment of learning over the course of 
the unit.  
 
Other Evidence 
 
 Students relate their 
understanding of school 
gardens and sustainability 
education in the classroom 
to a community experience. 
 Students actively 
participate by asking 
questions about the 
sustainable agriculture and 
food systems in the 
community context, and 
how this relates to the 
classroom and school 
gardens.  
Stage 3 – Learning Plan 
Learning Activities  
 
8. Materials and Resources: Journal/notebook and camera (for notes and 
pictures to be included in final portfolio assignment) Field Trip (planned by 
instructor and/or students – see Developmental activities section for site 
suggestions) 
 
Planning Steps:  
 Identify sites (sites can be resources identified by students as part of the 
assignment following lesson one – see below for additional suggestions) 
 Develop a field trip schedule.  Each site will have different times 
available.   
 Address logistics of the field trip. 
o Transportation (carpool, public transportation, bike, bus, walk)  
o Costs (transportation, insurance, meals)  
 
9. Timeline:  
 Farm/garden tour (2 hrs. with breaks as necessary) 
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 Final Discussion and Unit Conclusion (50 min.) 
 
Introductory activities: 
 
Reflection Questions for Field Trip  
4. Discuss student questions for field trip sites (assigned from lesson 
three). 
5. Distribute Reflection Question Guide before departing for the field trip 
(see Handout A).  Students should fill in their answers to these 
reflection questions during the field trip.  These questions will guide the 
final discussion at the end of the field trip.   
 
Developmental activities: 
 
Sustainable Agriculture Field Trip Outline 
Main Questions to Address during the Field Trip:  
 What does sustainability mean to you and/or your organization?  
 What does sustainable agriculture mean to you and/or your 
organization? 
 What does a sustainable food system look like to you and/or your 
organization? 
 What are some examples of current or potential community-school 
connections?  
 What would you and/or your organization like students to learn about 
sustainable agriculture and local food systems?  
 How will you use what you have learned about sustainability in your 
classroom? 
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Figure 1. Photo of elementary education students at a community sustainable 
agriculture site. 
 
Examples of Field Trip Sites 
 Local resources identified by students after lesson one  
 Elementary School Garden: Visit a local elementary school garden and 
discuss how the garden has been integrated into the culture of the school 
(successes, challenges, lessons learned, next steps, how to prepare as a 
future teacher to use school gardens as a method, future plans).  
 Community Garden Site: Visit a local community garden site and 
discuss the mission of the organization, connections to the community, 
site design considerations, yearly schedule and site maintenance, etc.   
 Farmers‟ Market: What is the history and mission of the organization?  
Does the market have connections with local schools? 
 Sustainability Education and/or Sustainable Agriculture Non-Profit 
Organization:  What are the main issues the organization addresses? 
 Restaurant with a sustainable food system focus 
 Business with a sustainable food system focus 
 Local compost/re-use organization and/or business  
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Figure 2. Photo of the entrance to a community orchard (example of a sustainable 
agriculture organization). 
 
Closing activities: 
 
Final Discussion and Unit Debrief Conclusion 
4. Final Discussion and Unit Debrief Conclusion (see Handout A).  The 
instructor may also use the essential questions and specific review and 
closing activity questions from each lesson to help guide the discussion. 
 
5. Assignments: Final Portfolio  
a. Due after the completion of the unit.  The portfolio should be a 
reflection of student learning through out the unit and items relevant 
to future teaching activities: journal and reflection assignments, 
inquiry-based lesson plan related to sustainability plus a lesson plan 
using a school garden as a learning tool to teach sustainability, 
completed activities and handouts, and photos.  In addition, the unit 
instructor may want to add class specific assessments to the required 
contents of the final portfolio.  
 
Attachments (Handouts)  
 Reflections Questions for Field Trip (see Handout A). 
 Example Garden Tour Contacts and Schedule (see Handout B).  
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 Research and Resources (see Handout C).  
 
References 
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See Handout C for Additional Resources on Pre-Service Teacher Sustainability 
Education  
 
Additional Options for the Instructor to adapt this training: 
 Collaborate with other instructors to ensure continuation of learning. 
 Integrate unit lessons over the course of the growing year or during a summer 
course. 
 Focus a year-long unit through the lens of the growing year  (start seeds in 
March through harvest in September/October).  
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Handout A – Reflections Questions for Field Trip 
 
The following questions are intended to encourage students to reflection upon each topic 
addressed in this curriculum.  These questions can also be used to frame to final 
discussion.  Students should fill in their answers to these reflection questions during the 
field trip.  
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Reflection Questions for Field Trip 
Created by Brian Bluhm, 2016 
Lesson Four 
 
Reflection Questions for Field Trip 
 
1. Review your personal sustainability statement.  How has it changed? 
 
 
 
 
 
 
 
2. What are key elements of sustainability as a concept?  What are key elements of 
sustainability in practice? 
 
 
 
 
 
 
 
3. What are some examples of teaching methods that can be used for sustainability 
education? 
 
 
 
 
 
 
 
4. What are some key elements of sustainable agriculture and local food systems? 
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Handout B – Example Garden Tour Contacts and Schedule 
 
This handout is intended to provide students with an example of the necessary 
information to collect when coordinating a field trip: location addresses, contacts names, 
phone and e-mail, information about the transportation to be used (bus in this example) 
and a detailed itinerary.  This handout can also be used as the template for the lesson four 
field trip itinerary.  The timing of each visit will need to be agreed upon by each location 
contact and then scheduled by the course instructor.   
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Example Garden Tour Contacts and Schedule  
Created by Brian Bluhm, 2016 
Lesson Four 
 
 
Urban Garden Tour Contacts:  
 
Garden Contacts: 
1. Community School Collaborative Garden – Contact Person – Phone and E-mail  
2. Community Orchard – Contact Person – Phone and E-mail  
3. Community Action Urban Garden Program – Contact Person – Phone and E-mail  
4. Local Restaurant Greenhouse – Contact Person – Phone and E-mail 
5. Lunch at Local Restaurant – Contact Person – Phone and E-mail 
 
Bus Rental Contacts:  
 Contact 1 – Phone and E-mail  
 Contact 2 – Phone and E-mail  
 
 
Urban Garden Tour Schedule (11:00 AM – 3:00 PM)   
10:45 - Meet at pre-determined location at university   
11:00 - Depart   
11:10 - Arrive at Community School Collaborative Garden: Address 
11:40 - Leave Community School Collaborative Garden 
11:45 - Arrive at Community Orchard: Address 
12:00 - Leave Community Orchard  
12:15 - Arrive at Community Action Urban Garden: Address 
12:45 - Leave Community Action Urban Garden 
1:00 - Arrive at Local Restaurant Greenhouse: Address 
1:30 - Leave Local Restaurant Greenhouse  
1:45 - Arrive at Local Restaurant for lunch and final reflection/de-brief: Address  
2:30 - Leave Local Restaurant   
2:45 - Return to university  
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Handout C – Research and Resources 
 
This handout provides the instructor with current research focusing on pre-service teacher 
education, sustainability education and school gardens.  The instructor may wish to 
integrate these resources in the unit.  
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Selected School Garden and Pre-Service Teacher Education Research and 
Resources 
Created by Brian Bluhm, 2016 
Lesson Four 
 
Blair, D.  (2009).  The child in the garden: An evaluative review of the benefits of school 
gardening.  The Journal of Environmental Education.  40(2). 15-38. 
 
Bjorneloo, I. & Nyberg, E. (eds.). (2006).  Drivers and barriers for implementing 
learning for sustainable development in pre-service through upper secondary and 
teacher education.  UNESCO Education Sector.  Retrieved from 
http://unesdoc.unesco.org/images/0015/001509/150966e.pdf.  
 
  Bodzin, A., Klein, B.S., & Weaver, S. D.(eds.) (2010). The Inclusion of Environmental 
Education in Science Teacher Education. Association for Science Teacher 
Education: Springer. 
 
Bucklin-Sporer, A., & Pringle, R.  (2010).  How to grow a school garden: A complete 
guide for parents and teachers.  Portland, OR: Timber Press, Inc.  
 
Burns, H. & Miller, W. (2012). The learning gardens laboratory: Teaching sustainability 
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towards sustainability education.  Journal of Sustainability Education.  5.  
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